Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

25X1

Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9



Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

! ¢

Teble of Contents

CHAPTER I. TYPES AND INTERVALS OF SHIP REPAIRS
Section 1. TPypes of Repairs
Section 2. Intervals between Repairs
CHAPTER II. CLASSIFICATION OF SHIP-REPAIR AND SHIPBUIIDING
ENTERPRISES
Section 3. Clessification of 8bip-Repair Enterprises
Section k. Clessification of Shipbuilding Enterprises
Bection 20. Sizes of Enterprises
CHAPTER VIII. METHODS OF CALCUTATION
Section 21. Classirication of Calculation Methods
Section 22. Method of Calculating Loading by Technologi-~
cal Charts for Ships according to a Precise Program
Section 23. Method of Calculating Loading in Terms of
Standexd Technological Processes for Ships in the
Above Program
Section 24, Calculetioa of Loading according to Techni-
cel Indexes
Section 25, Calculation of Loading in Terme of Economic
Indexes

Section 26. The Statisilcal Method of Calculating Losding

Section 27. The Belection of & Method of Celculating

Loading
CHAPTER X. THE TIME FUND FOR EQUIPMENT AND MANPOQUER
Section 36. General Principles
Bection 56. The Selection of Type and Dimensions of Ship-

Hoistisg Equipment snd the Calculstion of Its Loading

Yt 1

Sanitized Cop Approved for Release 2010/4/19 : CIA-RDP81-01043R000200230001-9



Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

CHAPTER XXIII. ECONOMIC PORTION OF THE DESIGN
Section 94. Basic Consideratious
Section 95. Compilstion of Estimates of Production Wasie,
and Celculation of Costs
Jecticn 96. Celculstion of Technicsl-Economic Indexes of

Shipbuilding and Ship-Repsir Interprises

o .

Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9



Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

FUNDAMENTALS OF DESIGNING SHIP REPAIR SND SHIPBUILDING BNTERPRIBEB
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CHAPTER 1
TYPES AND INTERVALS OF SHIP REPAIRS
Pages 17-2U

SECTION 1. TYPES OF REPAIRS

In order to meintsin norumal technicsl condition, repair the
physical weer of working perts, end restore the cpersting capaci-
ties of s ship seversl types of work sre done periodicelly. These
types of vork csn be divided into three groups, depending ou their
purpose, the intervals vetween them, snd the nsture of the techno-
logical processes iavolved.
A. Meintensnce wWork

This vork is performed by the ship's service persoanel, with-
out removing the ship from operstion. It is intended to msintsin
the ship in working condition, to reduce to a minimum the physicel
wesy of basic working perts, snd consiste mainly of dismentling end
instellation opexetions.

The organization of this work is based on 8 plsnnad
sory system; i.e., at previously designated intervals, depending

on the time during which the machinry operstes, it is cerefully

dismsntled and vork performed on it sccording to a previously es-

tablished set of rules.

The intervels end scope of this meintensace work sre quite
different for individuel machines, dspending on the type of mechi-
nery, the giress under which it operates, end the speed end other

conditions of ite operstion.
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Maintenance work is a psrt of the technicel cperstion of a
ship, snd is regulated by the rules for hendling snd wsintensnce of
the pover plant, equipment, and other perts of a ship. This work
does not ourden the ship-repeir enterprises, snd does not require
the use of wmschine toole.

B. Repeir Work

Thie work is, as e rule, done oy the personnel of the ship-
repeir eaterprise, and the ship ie tsken out of operstion.

The basic purpose of ship repeir is to perform a complex of
technological processee to restore the ship to working condition.

The orgsnizstion of ship repeir is based on a planned-com-
pulsory system of repsir. At previously esteblithed intervels =
couplex of repeir operations is performed to provide for the unin-
terrupted operetion of the ship and ell its mechinery until the
esteblished daete for the next repsir.

The system of planned-compulsSory ship repeir envisions three
categories of repeir vwork, depending on the length of time during
wvhich the ship is in operstion: ceplital repeirs; medium repairs,
coinciding with the periods of technical inspection by the organs
of the USSR Registry; and current repairs, or ennusl repsirs, cer-
ried out in the minimum scope necessary to provide for uninterrup-
ted operation of the ship during s single voysge.

Reconditioning repeirs, which exceed 40 percent of the cost
of a metsl ship, may be performed only in ceses of severe demsge,
excedsive wesr 40 the ship resulting from poor hendliing snd servi-
cing, or delays in msintenance and repsir work as esteblished by
the Rules for the Planned-Compulsory Bystem of Ship Repair.

Thus reconditioning repeirs, which ere essentially the re-

8ult of feilure to obsy the Rules for the Technicsl Operation of

. , . o
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Ships, may be performed only as an exception, snd may not be taken
into account in compiling the long-range plans for the loading of
steam-ship-repair enterprises or basins, sad must therefore not be
included in the computation program which ls the basis for design-
ing these enterprises.
C. Modernization Work

This work is usuaily done during the capltal repair of &
ship, and 18 Intended to conpensate for the "moral" weer of indiv-
idual mechanisas or design elements of the ship in general. Mod-
ernization should iwprove the operating qualities of the shilp in
accordance with contemporasry technical stendards. Individual mod-
ernization programs may be carried out in connection with otner
categories of ship repair using funds for capital investmeat.

Modernization work includes wori on the reegquipment of the

power plant for different types of fuel, or on the entire ship in

connection with changes in 1t8 purpose and conditions of operatioa.

Capitsl repairs to ships include a large number of woderni~
zation programs which are therefore taken into account in the com~
putation program for the loading of enterprises under deslgn.

The computation program for the losding ofehip repair shops
often includes, as a percentage of plenned repairs, in-voyage re-
peirs, consisting of small repesirs during voyages to eliminate ia-
dividual injuries or excessive wear on the ship.

SECTION 2. INTERVALS BETWEEN REPAIRS

On the basis of long expeérisnce in the operation of various
types of maritime and river shipe the intervels between repairs
have been established s shown in Tables 1 and 2.

At present, in connection with the completion of the first

stage of scientific research work on the wvearing of ship mechinery

«3 -
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and hull structursl elements, scientifically based repair intervels
chould be worked ocut for the basic ship purts. making it possible
to establiish a computation progrem for the design of ship-repair en-
terprisas corresponding wore closely to the requirements of fleet
operation.
Table 1
Intervals of Planned-Compulsory Repair of River Ships (In Years)
Repair Category
tal
From Con-~

struction
to First To Next

'l'xge of Ehip Repair Repairs
Steam and Diesel ships: trans-

port, Service-suxillary, and
oil stations 2 16

Stean-Diesel and suburban-commue«
nieations ships (with metal
hulis)

Gas-burning motor ships with
metal hulls

8elf-propelled wooden ships
Dredging equipment

Hon-self-propelled (dry-cargo and
tanker) metal ships

Gasoline tanker barges
Reinloresd wooden barges

Unreinforced wooden barges
Metel earth-removing scows

For the rivers of Central Asie
and the Kura:

Self-propelled metal ships
Non-self-propelled mstal ships

Non-gelf-propelled reinforced
wooden channel-going ships

T~
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Table &
Intervals of Plsuned-Compulsory Repair of Maritime Ships (In years)

Repair Category

Capital
From Con-

straction
t First To Next Med- Cur-

mg of Shg" Repair Repairs ium —snt

Transport ships (steam and Die-
sel) of the cless of the
USSR Meritime Regisiry

Traasport ships of lower class
or none; metal barges

Oil tankers
Scowe and mud dredgers

Seli-propelled and non-self-pro-
pelled earth-removing barges

Icebreakers
Tugboats end steam cutters 12
Motor cutters 2 5 2 i
fotes: (1) Aanual presentstion of ships o snip-repeir enterprises
for current repsirs is not obligatory.

(2) Oue motor cleaning per year, in addition to the sbove
categories of repairs, is plenned for Diesel ghips sailing in the

Caspien and Azov seas.
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Table 3

Dry-Docking Intervals (In Months) Depending on the Types of Mari-
time Ships and Aress in Which They Oporate

Southern Seas Northern Scas

gnd Oceans and Oceans
{Balow 50 De- (Avove 50 Ds-

Basic Bhip Groups grees latiwde) grees latitude)

Passengzr, cargo-passsenger,
and refrigerator ships > 12

Other self-propelled and
non-gself-propelled trans-
port ships of all types

Icebreakers, similar ships,
tugs. and cutters

Scovs and eartheremoving
targes

Tugboats
Wooden ships
Uncovering the underwater portion of = ship (dry-docking)
has been sstablished for metal river ships at intervels cocincid-
4g with medium and capital repeirs.
Wooden barges, which operate in shallow channels and in
iccks, can be dry-docked annually depending on their condition.
The dry-dock intervals for maritine ships, depending on
type and the region in which they operate, are showvn. in Tadble 3.
Dry<~docking, with the exception of wooden barges and ocean
ships during current repeirs, ususlly coincides with medium and
capital repairs, and should be carried out st the expense of the
enterprise performing the repair.
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CH, II
CLASSIFICATION OF SHIP-REPAIR AND SHIPBUILDING ENTERPRISES
Pages 21-32
SECTION 3. CLASSIFICATION OF SHIP-REPAIR ENTERPRISES

Ship-repair enterprises periodically engage in repair work
%o maintain normel technical condition of ships. A ship-repair en~
terprise includes a complex of operating units , mooring lines and
ship settling tenkse, ship-hoisting and other equipment, all with e
single administration and a single organizational-technical plan.

Depending on the types of ships repaired these enterprises
are divided into maritime and river enterprises ; although at the
mouths of rivers there are some enterprises which caa repair both
maritize and river ships.

Ship-repair enterprises are usually clessified according to
the followinz factors:

1. The degree of complexity of the basic operation, i.e.,
the categories of ship repairs;

2« The types of flest repsired;

3« The region served; -

L. The degree of independence of tie operational process of
the enterprise and the scope of coordinated operations,

5. The volume of nonseriel shipbu’ilding and smsll-series
machine-bullding (supplementary specialization).

The fieet-repair program loads the ship-repeir enterprises
unevenly throughout the year; therefore esch of them is charactar-
ized uaunlly'}w @ supplementery speciaslization which, depending on
the volume of work done, affects the overall production of the en-
terprise.
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During the swumner, as a8 rule, the ship-repair installations

prepare spare parts and equipment; this is done by the prepsratory
. and wechanical sections, leaving the hull-sud-boiler, woodworking,
and installation sections unburdened,

The most widely used cperational program for ship-repalr in-
stallations during various parts of the year consists of the fol-
loving basic divisious:

‘1. Current and medium repairs of ships during the winter.

2. Preparation of spere parts and machinery during the sum-

3. Capital repairs of metal ships during the summer.

L. Nouserial shipbuilding organized according to methods
adopted in ship-assembly docks, i.e., with contractor deliveries in
the volume necessary to losd the ship-repair enterprise during the
sumaer with only hull, ship-assembly, and wood work.

It is worthwhile considering the losding of a ship-repsir en-
terprise with the building of those types of ships which are ineclue-
ded in the program for capitel repairs of this enterprise.

Depenling on the equipment of their opersting sections ship-
repeir enterprises are divided into:

1. Bhip-repair installations, with a full range of equipped
gsections in the three basic groups (hull, woodworking, and mecheni-

¢sl), and with mechanicsl equipment for hoisting ships out of the

wvater and for disassembling them in the water at the enterprise’s
- mooring lines,
2, sShip~repair chops, which do not have mechsnical equipe
ment for hoisting ships out of the wsisr snd which heve welleeqippad
sections in only one of the three basic groups of the total complex
of a ship-repair enterpriae.

Pl - : .
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Table 4

Labor Content of Three Categories of Repair to a LOu-Horsepower
Twin-Screv Lake Stesn Tug L B H [length, bresdth, height]! =
= 3.7 x 7.8 % 3.7 (in men-hours and machine-hours)

Machine
Mschine Manual Total Work [}

88
Type of Vork Repair Work Work Hork of Total

General ship prep- A - 3,54 3,54
aration B - 2,640 2,640 --
c - 386[s8ic)389([sic]~-

Hull-and-boiler koo 11,679 12,079 3.3
200 2,973 3,113 6.3
30 2,506 2,536 1.2

Woodworking, painting, 8u b,180 4,260 1.9
rigging 20 1,970 1,990 1.0
5 522 RT7T 1.0

Repair of machinery, 6,325 11,010 43,0
equipment, fittings 1,%10 h,495 5,905 2k.o
y 48G 2,710 3,190 13.8

Repair of pipelines 390 1,205 1,595 26.0
and systems 110 450 S60 20.C
4o 130 170 23.5

Coppersnithing 385 385 .-
365 365 ==

((*] TP -

Repair of electrical

ko 50 790
squipment e

A

B 20 k25

c - 130 130
Other A 270 1, ggg 1,700

B 100 9lo

¢ 25 308 360

A

B

5,865  29,k9k 35,359
1,860 14,158 16,018
c 607 6,756 7,363

Kote on Repairs: A = Capital repairs;
B = Medium repairs;
C = Current repesirs.

Total for ship
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Depending on the complexity of the operational process in
the basic program ship-repair enterprises are divided intos

1. Ship-repair installations whose main mission is capitel
and medium repsirs on metal ships;

2. Ship-repair shops whose principal purpose ie current re-
pair of metsl ships and all types of repair of wooden non-self-proe
pelled ships, provided in either case only one of the three basic
agroups of operational sectious -- mechenical cor woodworking -- is
loaded.

The rationale of concentrating capital and medium repairs
in installations, and current repairs in shops, can be explained
by the foliowing considerations.

Ship repair consists preeminently of laborious operations;
with manual work predominating. The proportion of the cost for
manpower in the total cost of repair of any given type of ship in-
creases as one proceeds from capital down to current repairs. This
is confirmed by Table 4, which shews the distribution of lsbor coa-
tent in the repeir of a LOO-horsepower twin-screw steem tug between
mechenical and menual work in the besic sections of the ship-repalr
enterprise. As the table shows, the proportion of machine work in
the total labor performed in the hull section, even in capital re-
pairs, equals only 3-k percent, and 2 percent in the woodworking
section. The proportion of machine work in the total labor of the
best-equipped mechenical section is 43 percent for capital repairs,
drops to 24 percent for medium repeirs, and equals only 1k percent
for current repairs, The proportion of all mechine work for capi-
tal repair eguals 19 percent, foi medium 1epair 14 percent, and
for current repeir 8 percent, of the total volume of work.

Analysis of accomnting and eatimete caloulstions gives the

following relationship ewong types of labor in the total cost of

vt h — -
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operation in various cstegories of ship repeir:

i.e., current repairs are the most laboriocus component of opera-
tions since, with small materiecl expenses, they require a iarge
volume of manua)l dismantling, sijustmsnt, and reinstallation work.

Consequantly the concentration of current repairs on metal
cargo ships in the shops, where overhead expenses are less than in
the installations, reduces the cost of thie category of repairs and
frees the installation-type entexprises of a lsrge number of small
and laboric.s operations, which make more difficult the organiza-
tion and planning of operations in these enterprises.

01 the other hand capital end medium ship repairs in instal-
lation-type enterprises load all the basic sections equally, while
the somewhat greater overhesd expenses in comparison with ship-re-
psir shops are compensated for by reductions in the labor content
of these categories of renairs through greaster mechanization of work.

Depending on the region served ship-repair enterprises are
divided into:

1. Installetions serving e number of steemships of an en-
tire basin (Ist-cless ship repair instsllations). Enterprises of
& machine-building character, which supply basine with lerge steesl
and iron castings, forgings, perts, and machinery, are not included
in this classification.

2, Installations serving primerily one ateamship (IInd-cless
ship repeir installations}.

3. Installstion~type enterprises with poorly equipped op-
erating sections (plamned to obtain, through cosperation, large and
complex parts and complex repaired machinery), serving individual
steamahip regions or small shipping regions (IIlrd-cless ship-repair
installations).
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Depending on the region served and the presence of simple
ship-hoisting equipment the ship-repair shops msy be divided into
two classes:

1., Ist-cless ship-repair shops serving individuasl lerge
steamship regions or ono smell shipping region and perforwiug cur-
rent repairs on the self-propellad Tiest. In river trensport, shops
of this class may also specialize in all categories of repair of
wooden barges;

2. IInd-class ship-repeir shops, which perform current re-
pairs on small self-propelled and all types of non=-self-prepelilied
ships. During the summer these enterprises may reduce their oper-
ations. Specialized ship-repair shops specifically assigned to
class II are supposed to perform all categories of repairs on small
cutters and scrve ships on small rivers and suburban lines.

The ship-repair enterprises may also be classified in terums
of the type of ships repaired.

Iu large basins the IInd~ and IIIxd-class ship-repair in-

stallations ususlly specislize in the repair of Diesel ships, steam-

ghips, scows, cargo-end-passenger ships, and large oil barges.
Ist-class ship-repeir shops specialize in current repairs to
metal ships end capital and medium repairs to wooden river barges.
Ship-repeir installations mey be classified aiso im terms of
the degree of independence of the operationsl process, while only
Ist-class ship-repair installations have e sufficlest degree of ine
depeandence since, in performing almost ©ll repairs on the wost pov-
erful and complex ships, they receive only the largest Iorgings,
steel castings, and mechanical parts necessary for working on @pe-

clal equipwent (the fuel aystem of engines, etc).
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The IInd- aud IIIrd-cluss ehip-repuir instaliations, on the
basia of coordinated deliveries, receive from specislized enter-
prises standiard ship machinery and perts, und should be fitted with
nechanized ship-hoisting equipment and asscembly sectiouns.

Depending on the volume and acope of supplementary loading
the ship vepair installetions apecialize in:

1. Nonserial construction of the s2lf-propelled fleet (Ist-
and IInd-class installations);

2. Small-geries construction of metal barges (IInd-class
installstions);

3. Serisl production of smell auxiliary machinery and
parts for ships.

Broad-scale speclalization in the serial production of stan-
dard machinery, ship equipment, fittings, and fastening parts makes
possible the productive use, during the period between rspairs, of
svailable equipment and manpower, raising the technical quality of
the production process. and freeing the ship-repair enterpriees in
the river besin from the productiocn of an enormous number of cmall
ship parts during the winter.

Although the volume of production of & ship-repair enter-
prise cannot be the basis of its cleassification, there are never-
theless indexes showing the oumber of productive workers and the
gross production of verious types of enterprises.

It should be noted that the concentration of au .mess:lve
number of ships for repeir by a single enterprise creates consid-
erable difficulties in serving those in the wat.

Tables 5 and 6 give e survey of the indications for classi~
fication end the indexes of river and ocean ship repair enterpri-
868, Teble 7 presents the average emounts of the bagic indexes of
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river ship-repair enterprises of various classes, based on fulfill-
ment of the optimum progran.

In adiition to etationary ship-repair enterprises a separate
mention mast be mede of flosting ship-repair shops. Their func-
tions are, during the summer, providing floatiug repairs, cleani.g
bollers and eugiaes,
the ship commands.

Sometimes special conditicns which make it difficul
up shops on the river bank necessitate performing current repairs
to the self-propelled fleet in floating shops even durlng the wvin-
ter. In this case these shops recsive the minimum complement of
equipment of the basic sections of the stationary Ist-class shops.

Floating ship-repair shops are divided into permanent {Ist-
clasg) and those operating only during the summer (IInd-class).

During the winter the floating ehops stop in coves and portis
which are unequipped with repair resources; there they provide cur-
rent repairs to metal ships. These shops are usually built on the
metal hulls of non-self-propelled ships with one or two supserstruc-
ture levels, Yithin the hulls of the two-lievel shops are storage
areas and power equipment. The shops with a single superstructure
level have a hand forge and a pipe-repairing and coppervorking de-
pertm_.e..;t in the hull, in sddition to power eguipment and storags
area.

During their voyages the IInd-class floating shops make
available all types of power and gas for cutiing and welding meisl
parts for the workers performing prophylactic work on ships during
their port stays between voyages end in roadsteads.

BECTION L. OLASSIFICATION OF SHIPBUILDING ENTERPRISES

Shipbuilding enterprises are divided into river and mari-

time., They are classified on the basis of indexes showing the de-

14 -

Ky

Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9



Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

gree of complexity of production processas, depending on:

1. The type and equipment of the ships under construction.

2. The waterial used in the ship hulls.

3. The degree of independence of production.

Lk, The volume of production.

Two basic groups of shipbuilding enterprises are distine
gulshed: shipbuilding instalietions and shipbuilding docks., The
basic indication separating a shipbuilding installation frow a dock
is the complexiiy of production and the degree of completion of the
technological process.

An indication of the complexity of a shipbuilding installa-
tion is the existence of production and machine-building sections
which cen perform basic production operations with the principal
machines, boilers, auxiliary machinery, special ship fittings, and
parts for ship equipment.

A shipbuilding dock iz an enterprise which does not have
these sections, and which receives from specizlized mechine-build-
ing ingtallations, through coordination, the principal motors and
auxiliary machinery, radios and electrical equipment, standard fite-
tings, and large castings and forgings for the hull. A shipbuild-
ing dock prepares nonstandard ship parts, equipment, and systems,
builds the ship, end installs all the equipment received.

Depending on the type of material from which the hull is
made, steel and wood shipbuilding installstions and docks are die-
tinguished.

Depending on the type of ships being built shipbuilding en-
terprigpes are identified es building (1) Self-propelled ships;

(2) Metal berges; (3) Wooden barges; (4) Reinforced-concrete bar-
gos and support ships.
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Table 5
Classification cf Features of River 8hip-Repair Enterprises
Ist-Class Instellstions:

Region of Operation: River basins.

Basic Production Activity: Capital and medium repalrs to
self-propelled ships and scows; shipbuilding end machine-building
00 less than 60 percent of fotal.

Supplementary Burdens: Assembly and installation of self-pro-
pelled ships end scows of unique construction. Serial production
of ship machinery weighing up to 5 tons. Pwoduction of large and
gpare parts.

Capacity of Production Sections: Foundry sections with smel-
ting equipment up to 2 tons and forge hemmers up to 2 tons.

Ship~Hoisting Equipmentt Ship-hoisting slip.

Total Annual Production: Over 17 million rubles,

Average Number of Workers: Over 60U,

IInd-Class Installations

Regicn of Operation: Steamships.

Basic Production Activity: Capital and medium repairs of
self-propelled ships, metal barges, and scows; shipbuilding and
machine-building no less than 40 percent of total.

upplemsntary Burdenss Assembly and installation of seif-
Propelled shipa of unique desige up to 4OO horsepover. Small-so-
rial corstruction of metal barges. Serial production of ship na-
chinery weighing up to 2 tons, production of spare parts weighing
uwp to 0.5 ton.

Capacity of Production Sections: Smelting equipment in foun-
dry section up to one ton, forge hammers up to one ton.

Ship-Hoisting Equipment: Ship-hoisting slip.

Total Annual Produstions 9.0-15 million rubles.
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Average Number ol Workers: BOu-60U.
IIIrd-Class tione

Reglon of Operation: Eteemships.

Basic Production Activity: Capital end medium repairs to
steamsnips, current repairs to freight-passenger ships and BCOWS;
capital and medium repairs to metal barges not 1ess
cent of total.

Supplementary Burdens: Smail-serial construction of wmetal
barges; serial production of parts for ship equipment and ship fit-
tings.

Capacity of Production Sections: Manual forge; bronze foun-
dry casting up to 300 kilograms.

Type of Ship-Hoisting Equipment: Sinple type of ship-hoist-
ing dock.

Total Annual Production: 5.0-8.5 million rubles.

Average Number of Workers: 200400,

Ist-Class 8

Region of Operstion: Bteamships.

Basic Production Activity: Current repairs on large self-pro-
pelled ships; medium repairs on metal ships without drydocking; wme-
dium repairs to wooden barges; in-voyage repairs to self ~-propelled
ships.

Supplementery Burdens: Honserial construction of landings;

fire watch (on wooden ships).

Caspacity of Production Bections sManual forge; bronge foundry
cesting up to 100 kilograms.

Ship-Hoiating Equipment: Slidevays, or floating wooden dock.

Total Annual Productions 2453-5.0 million rubles.

Average Sumber of Workers: 100-240.

'
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1Ind~Clase Shops

Region of Operation: Ports and harbors.

Basic Production Activity: Current repairs to local self-
propelled fleet and non-self-propelled transport fleet; in-voyage
gepairs to local fleet.

Supplementary Burdens. Capacity of Production Sections, Ship-
Hoisting Equipment: None.

Totel Amiual Productiori: Up to 2.0 million rubles.

Average Number of Workers: Up to 100.

Table 6
Classification of Features of Maritime Ship-Repair Enterprises
Ist-Class Installations

Region of Operation: Inter-basin service to the maritime
‘transport fleet.

Basic Production Activity: Capital and medium repeirs to in-
ternationsl and long-range maritime coasting ships not less than

50 percent of total. Boiler repairs.

Supplementary Burdens: Assembly and installation of large

maritime ships of unique design; serial production and repeir of
large and complex ship machinery. Production of large parts snd
spares for them.

Equipped Production Sections: Large foundry section for all
typee of casting. Heavy hammers and presses in forge section.

Ship-Hoisting Bguipment: Drydock or slip. Floating dock for
individual large shipd.

Total Annual Production: Over 40 million rubles.

Average fumber of Workers during Year: Over 1,500.

1iad:-Class Installstions

Region of Operation: Oceen basins.
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Basia Production Activity: Cepital and medium repeirs of
suall coasting ships and technical fleet, no less than Ui percent
of total. Boiler repair.

Bupplementary Burdens: Assembly and installstion of small
self-propelled ships. Serial production and repeir of medium-sized
and small ship wachinery. Production of spare parts for basin shopse.

Equipped Production Becticns: Iron-and-copper foundry; forge
with light hammers.

Ship-Hoisting Eguipument: Slip and Tloating dock,

Total Annuel Production: 17-40 miliion rubles.

Average Number of Workers during Year: 500-1,500.
IlIri-Class Installations

Reglon of Operation: Large ocean ports and ports of regis-
tration.

Basic Production Activity: Current repairs to large-tonnage
internationsl and long-renge cossting fleet. Capital and medium
repairs to port, technical, and service-auxiliary fleet,

Supplementary Burdens: Nonserial construction of metal bare-
ges; instslliation on ships of machinery repaired in other instal-
lations; production of fittings.

Equipped Production Sections: Iron foundry end forge of lim-
ited capascity.

Ship-Holsting Equipment: Floating dock end elongated siip
for port fleet.

Total Annual Production: 8-15 million rubles.

Average Number of Workers during Year: 300-600,

Ist:Class Shops

Region of Operation: Ocean ports.

Basic Production Activitys Current repairs of gelf-pripelled
fleet; capitel and medium repairs of non-aelf-propelled fleet,

- 19‘

'
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SBuppiementary Burdens: Installation on ships of machinery
repeired in other instellations.

Equipped Production Sections: Small bronze foundry; manuel
force.

Bhip-Hoisting Equipment: Floating dock; slideway for non-
self-propelled fleet.

Total Annual Production: 3.5-8.0 million rubles.

Average Number of Workers during Yesr: 150-300.

IInd-Claas Shops

Region of Operation: Port of registration.

Basic Production Activity: Current repeirs of port fleet.
Supplementery Burdens, Equipped Production Sections, Ship-Hoisting
Equipment: None.

Total Annual Production: 1.5-3.5 million bubles.

Aversage Nunber of Yorkers during Year: Less than 150.

8

Region of Operatlon: Large ccean poris.

Basic Production Activity: In-voyage repairs to large ocean
ships.

Supplementary Burdens, Ship-Hoisting Bquipment: None.

Equipped Production Sections: Bronze foundry and menual forge.

Totadl Annual Productons Up to 2 million rubles.

)
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Teble |
BEnterprices for the River Fleet (Average Data)

Indgxes

Land erea, in hectares

VWater area, in hecteres

Length of mooring-line equipment (“pog." [unidentified] meters)

Mechanized ship-hoistiing equipment

B of

Foundry sections:
Amusl casting (tons)
Meximm veight of castings (tons)

Mechanical section, B of melal mschine tools

Hull-and-boilar tion, ateel pr annually (tous)
Vioodworking section, quantity of lumiier processed annually (1,000 cubic meters)

Ma: 1ift capacity of crane equ (tons)
In the slip
On mooring lines

[contioued ]
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{Table 7, contimed]
1}
Average capscity of compreasor stations (cubic meters per minute)

of 1 y divisi
Power available per registered worker, in kilowatts
Kumber of ships repaired
Cepitel repairs
Average repairs °
Total average production (million rubles)
Shipbuilding and machinebuilding in proportion to total work

Average number of registered workerd

5 v
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‘ The shipbuilding docks vwhich specialize in building non-self-
propelled ships are characterized by a large meterial content of
their product in contrast to those shipbuilding instsllations and
docks which build self-propelled ships.

n the degree of independence the shipbullding en-
terprises are divided into:

1. Ist-class shipouilding instellations which produce steam
boilers, priancipal and auxiliery mschinery, aad steel castings for
ships.

2. IInd-class shipbullding installations which do not have
large production sections, but vhich obtain their principal machi-
nery and boilers from elsewhere, and build only suxiliary mechinery
and parte for ship equipaent.

3. Ist-class shipbuilding docks which produce individual.
nonstandard suxiliary wschines, parts for ship equipment, and re-
ceive from specializsed machine-building instellations all other
egulpment for self-propelied ships.

4, Ilnd-class shipbuilding docks which produce only ship
hulls, and install all machinery and ship equipment received from
Bpecialized machine-building enterprises.

5+ IlIrd-class shipbuilding docks which assemble ships {rom
shaped and flat hull sections received from other snterprises. The
production process in these enterprises includes the dockyerd assem-
bly of ship rulls, installation of equipment obtained from elsevhere,
and the delivery of conwﬁ.ete ships.

On the basis of these characteristics the folliowing clsasi-
fication has been adopted for shipbuilding docks (Table 8), with
the besic indexes calculated for shipbuilding eanterprises which

build river boats.
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Table 8

Average Indexes of Shipbuilding Docks
Classes of Ship-

» g 1555
Indexes 1st lind Iillrd
Total annual production (million rubles)

Self-propelled ships 3V

Non-self-propelled metal ships

Non-self-propelled wooden ships
Number of ships produced annually {1,000 tons)

Self-propelled ships v 15

Non-self-propelled metal ships 50 30 12

Nonwself -propelled wooden ships ho 20 10

In capitelist countries the independence of shipbuilding en-
terprises requiring large quantities of metal sometimes goes 6o far
as the creation of combines including metaliurgical plants azd steel
Poundries. As a result the production process in such an enterprise
begins with heating the rew material (ore) and ends with delivery of
the finished ship.

Under the socialist economy of the Soviet Union there is no
point in creating such enormous enterprises with such varied prod~
ucts, since their edministration is complicated and the problems of
supplying metal to them are solved by the aingis plean:
the Boviet state.

In changing over to serial shipbuilding the construction of
standard machinery, equipment, end fittings for ships by specialized
Soviet enterprises presents no difficulties and contributes to rals-
ing the quality end lowering the coat of production.

Existing shipbuilding enterprises cannot always be strictly
limited by the classification scheme presented. In the renge from
docks vhich merely sssemble to independent shipbullding installa-
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ations one encounters mixed enterprises. For exsmple individual
docke which receive their principal mschinery from other producers
also have their own large forges and foundries.

Determining the classes of enterprises depends on the type
of shiy being built, end vhether production is serial; on location
and transport facilities; and on the prodvctive capacities of the

machine~-building enterprises in the vicinity.
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8ECTION 20. SIZES OF ENTERPRIBES Pages [0-72

For the preliminary determination of the sizes of enterprises
ve used reinforced indexes established on the basis of expsrience in
building analogeus enterprises.

8hipbuilding instellations, as independent enterprises having
mechanical sections with a lerge number of workers and frequently
placed in ewkwerd positions, have the best indexes of the number of
vorkers per hectare of land ares -« from 200 to 350 persons.

The normal density of workers oa the territory of saipbuilde
ing docks wvhich are built according to plan. in harmony with tae
technaiogicnsl procesa; and with the proper dsgree of mechanization
of production {with covered dockyards ard preliminary assembly sec-
tions, and large varehouses and auxiliary areas) is 110-ilC persons
per hectare.

Teble 11 presents data on the density per hectare of parts
of active shipbuilding enterprises when fully loaded.

Number of Workers and Service Personnel per Hectare of Area in
Bhipbuilding and Ship-Repair Enterprises (Based on Deta from Ac-
tive Enterprises)

Mechanical
No of Area Bection

Ente Workers (Ha
Maritime shipbuilding inw-
stallation 2,600 7.0 3 Yas

lLarge maritime shipbuilding
installation 6,800 22.5

Maritime shipbuilding dock T7.0
The same 18.1
The same 25.0

Large maritime shipbuilding
docle 343.0

[continued ]

»
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[Table 11, continued}
(11

Maritine ship-repair ia-
stallation

Ship-repair installation with
floating and dry docks

Maritine ship-repair in-
stallation

River shipovuiléing dock
(planned)

River ship-repeir-and-build-
ing instellation (planned)

River ship-repair instaliation

The same

The same

The saune 2,63h 250 115 -

From the gross indexes one must determine the totel number
of production workers in the enterprise and the number employed.
Then on the basis of data on the dimensions of docked ships one
calculates the number of dockyard places in the 8lip or drydock aud
the arsa of the ship-raising sguipment.

The area of territory occupied way be obteined by adddy up the
total built-up area and the srea occupied by ship-raising egquipment
and multiplying the sum by the coeffinlent 1.12, taking inito ac-
count the area necessary for open-air operations end warehouse
space.

The ares devoted to rosds and engineering comminications is not
included here.

In this manner the total area occupied is determined by the for-
mulat A= (PKy + C) x L2 (1)

vhere P = the number of production workers;
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K3 = the builteup arsa per production worker, expressed in
square meters; in a well-equipped ship-repalr installation Ky will
equal 14/20 square meter, while for shipbuilding docks K; = 26/35
square meter. The docks engsged in serial construction of ships
have a lerger value for ¥X; (docks building ships in covered dock-
yards, with preassembiy of {lat, shaped, and compiex sections),

C = the area occupied by ship-hoisting equipment, in square
meters.

. Thus the total territory of the installation is:

T= —éé— (3)
where Kp is the coefficient of bullt-up territory; for river and
mavitime ship-repeir eunterprises K, = 0.35/0.50; for river and
maritime shipbuiiding docks the coefricient of built-up territory
K, = 0.40/0.60.

Teble 12 presents data on the demsity of construction in
shipbuilding and ship-repair enterprises.

Table 12

Density of Construction Area in Shipbuilding and Ship-Repair En-
terprises

Coefficient
Area Occu~ of Built-Up

Enterprise pied (Ha) Territory

Maritime shipbuilding instal-
lation 29.6 15.4 0.52

Maritime shipbuilding-ship-
repair installaticn 12.0

Maritime shipbuilding dock 8.1

River shipbuilding and ship-re-
pair inskllation 2k.0 0.28

River ship-repair installation
(planned) 12.8 Cobb

The data given in Table 12, which were established on the

basis of analysis of the density of built-up area in active ship-
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building and ship-repair enterprives and some plenned installations,
are, naturally, average. The use of these dets, however, for the

purposes outlined above, is quite permissible.

e
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CHAPTIR VIIT
METHODS OF CALCULATON
SECTION 2L, CLASSIFICATION OF CALCULATION METHODS Pages {5-u2

Existing wethods of calculating the loeding of & ship-repair
and shipouildlng enterpricas way bs classified as follows:

t. Based on technological processes of bullding or repuir-
ing ships according to a precise program.

2. Based on stendani technological processes of compatu-
tion (standard) ships in the above progrom.

3« According to technical indexes:

(a) Of lapor content;
{b) Of material coatent.

L. Bssed on eccnomic i.dexes.

5. Stabtistical methods.

The wethods of organizing production. the processing of
parts, axd, of course, planning of egquipment in scctiouns and the
ecoleulation of their loeding have their characteristic features,
depending on the type of production.

Ia oue and the same enterprise or section one may encounter
different types of production. In individusl production, which
ship repeir is basically, the production of small and frequently-
used perts of ship mechinery or hull eguipment msy be organized ace
cording to the principle of serisl production. This refers primar-
ily to fittings, festeners, illuminating devices of standard type
and dimensions; end the outer packing for refrigerators, the re-
placeament of which even in one ship frequently requires production

in large quantities.
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BECTION 22. METHOD OF CALCULATING LOADING BY TECHNOLOGICAL CHARTS
FOR SHIPS ACCORDING TO A PRECISE PROGRAM
In designing an industrial enterprise the most accarate

method is that of calculating loeding of individual sections by
technological cherts worked out for all parts which will be pro-
ducad by the enterprise; apd are Lo be usald in vepairing or build-
ing & ship. For this purpose one must have a detvailed inventory
sketches, specifications, asnd technical specifications for all the

8hip parts produced.

possible, with the scheme adopted for production orgsnization, to
ovtain the fullest and most precise data on the necessary number of
workers by specialties and skills, the number and types of ali
structures, and the dimensions of sli productive and suxiliary
buildings and structures in the enterprise being designed.

Designing an enterprise according to a precise program with

a detailed development of technological charts for each part re~

quires the participation of e large number of design specilalists
in each type of work and considerable time and funds for the dee
sign work.

The operaticnal technological chart (Supplement 1) gives a
picture of the segquence of establishing the technology of mechani-
cal processing. Eupplement 2 presents a digest chart of the pro-
cessing of a part on machine tools; instead of individusl detailed
charts by transfer operations this supplement gives a list of all
work, by operations, necessary to process a piston ring, showing
the method of processing, the necessary tool, and the time norm for
each operation.

Bupplement 3 illustrates thc method of compiling technologi-
cal charts for foundry work (the cagting of a cylinder liner for an
engine),
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Working up these charts to determine the loading of sections
can be justified only for the production of igrge series of rela-
tlvely simple parts with a small number of deteils.

In designing shipvuilding enterprises. and even more ship-
repair enterprises. the cowpllation of such laborious technicai
documents is ot desirablc. This becomes clear ien ve rer
tihat a ship consists of numercus parts combined in o complex whole
and thet thess parts differ greatly Irom one another noth in aesign
and in nmeteriel. and therefore boti in terms o the vecunologicai
processes of their manufaciure end in the assembly of their various
parts.

In addition. the calculation program sdonted for tae design
of shipbuilding enterprises is, in the majority of cases s & condi~-
tional oue, making it possible to determine only the character and
acope of production eand the limiting diamensions and weight of the
ships vhich it 48 plamned to build.

Ordinarily after several years of operation of a shipbuiid-
ing enterprise according to the given calculation program it becomes
necessary to build different shipse in this enterprise, ships with
better operating indexes in comparison with former types. or inten~
ded for operation in other aereas or to carry different cargoes.

Concerning & ship-repair eanterprise even if', carefully as-
signing ships to registered enterprises for repair. it is possible
to load the enterprise in the first years in accordance with the
precise calculation program established, the volume and variety of
repalr work on individual ships will differ considerably from that
established in the design, dependlng on the leval of technicsl sere-
vicing end the quality of handling. Naturally the enormous and ex-

pensive technical documentation on the basis of which the enter-

prise design was worked out will not be used.

S :
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1. serial shipouilding the designing of the technological
process according to & precise program can be simplified such thet
technological charts can be worked out only for the most character-
istic ad complex details of each euip part and group of parts., For
other small parts it 1s ususlly possible to stop collecting infor-
satlon with a survey of the basic operations in processing them.
For each group of structural parts of the calculastion ship the ine-
formation on part deteils is compiled according to the following
iorm, entitled

"Parts Information for the Calculation Program on .... 8hip.”

Jumber
Haue of Part
Jumber of Part
liumber ol Drawing
Materials
liame end GOST
Castings and Forgings (of above)
Jumber of Parts in Mechanism or Structurd Unit
Toval Perts ia Annual Program
Yeight of Parts (Kilograms)
Black [Ferrous?]
Net [Clean?]
Share in Annusl Program of Spare Parts (Kilograms)
Black [Ferrous?]

Net [Clean?]
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SECTION 23. METHOD OF CALCULATING LOADING IN TERMS OF STANDARD
TECHNOLOGICAL PROCESSES FOR SHIPS IN THE ABOVE PROGRAM

The most precise result in designing ship-repair enterprises
2on be achieved from using the uethod of calculstion according to
standard repair information.

Froa a study of the nature aud scope of wear on e basic
vorlziag parts of ship wachinery and hulls the standard types of work
operations can ve established for capital and medium repairs.

Stendard technological informmtion by indlvidual sitructurai

1 and aschinery for three categories of repalr are
vorked out according to the established systen.

Supplement 4 presents stondard infcriation oa the capital
repair of an inclined shkip steam engl.e accordiug to the plsnmed-
compulsory system.

Standard repair information gives the necessary data for cal-
culating the loading of equipment a:d the necessary wanpower for the
sections of a ship-repair ecterprise. Av the same tiune excerpis
from this information may determine the number a:d weight of cast-
ings end forgi.gs necessary to repair the structural units of a
ship as well as the basic materials. Instead of working technolo-
gical charts for the entire range of parts of a precise calculastion
program, the repair technologicel informastion is compiled for only
standard (represeantative) ships.

In thie case all the ships in the calculetion program are
divided into groups. Each group inciudes the ships which are clo-
sest to one another in design, hull dimensions, end power of the
principe). machinery. The technological processes of repairing ships
in each group differ only slightly from one another, and the re-

gults of calculating the labor content of repeir werk by basic
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structural units of the representative ship ere extended to agll
ships in the grouwp.

Designing a ship-repair enterprise according to this method
makes possible the use, frow previously worked out designs aud ma-
terial, of the indexes of labor required in the coustruction of
Suips of similar types with production organized according to a
similar systew. In this manner » iastead of compiling in ldebtall the
technological process of vallding ships according ic ¢ precise pro-
Fram, practical or calculated technologicel processes are .sed 0
sulid ships uwore or less anelogous with respect wo vyne and dimon-
sions.

SECTION 24. CAICULATION OF LOADING ACCORDING TO TECHNICAL IiDENes

The loading of an iustaliestion in terms of techuical index-
€8 cal usually be celeuluted ouly for the rirst stage of design
i.e.. for the project assignment. For the technaiecsl design this
wethod gives insutficiently accurate resuliis.

Technical indexes of labor or material content are estav-
1lished on the basis of anaiysis of the operation of existing ship-
repair or shipouilding enterprises with en approximately similar
program, or on the basis of previcusly worked out designs for auch
enterprises.

Indexes of the labor content of ship repair, as obtained from
data of previously compiled designs or from generaliziug the re-
8ults of calculating expenses, manpower (labor content), or mate-
rials (material content), determine the dependence of each ship-re-
pair category in the above calculation program on parameters cher~
acterizing the type amd scope of work to repair each ship.

Standerd {oformetion is compiled for each repair category of

individual standard ship machinery -- main and auxiliary -- and

e
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0eLis ror standard ships wad hu

In order o desermi.e intdexes o cuatent of any repair
CULREDEY, & Liss Is mede oF oli Lie elogens [ oLaeili-
uies) Tor the svandarc s
LIy and macerial conLent o
SEIOT Or uctericl content separately Ior repairs G
eqiigment und null elemenis.

HNywmaﬁ::gwp;M'wetgw,iwuruuzwmu‘;@—
S Various wypes o ships. Tue rizat-nand
(aeenanical and reparatory oesilior a0WS  Lador content o
O the vapacity of paver Qi3
sections) shows Llubor coatent as
ur dsasurewents of ship nulls oo essh uyoe (LBH). Toe louor con-
sent of repuir on noi-self-pronelivd 54ips or the wechanlosl
clons a8 & Tuaction of LBH is show. by
i8 uBusliy usSed in order to egianb
rious Lypes of suips. An auaidgous grapn for wedius repairs
river ships is given in Figure 12, where the symbols sre the Same
vg In Figure 11,

Data for mediua and capital repuir of waritiue ships ol va-
rious types are given in Figures 13 and 14 respectively, with
analogous symbols used im botn figures.

These relationships can be established for eacn worker spe-
clalty (for each production section) and for the entire ship-repair
enterprise as a whole.

The levor content i'or each section in the latter case is es-
vablished by breaking down the totel lebor content (in percent) vy

oroduction sections, 8eparately for mechenical and huil sections,
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‘wole L3
Breakdow:: of Total Labor Coutent of Capiutl pud Hedius Repairs W0 Snips o) e River

Hull Sections
In Siip In i Seii-

I
Ship Ty; Snop  or Dock ‘g Lar i ing  making
2 AL ock Ry
T e canllls v e tomme Gyl v
Cepital Repair
Tugs

Cergo-passenger steawmships
Dry-csrgo barges

Qii-tenk varges

Scows

Dry-cargo wooden barges

Cargo-pessenger steasuships
Dry-cargo harges

[continued }
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[Table 13, continued]
1]

B3]
0Oil-tenk barges Ldew 2940

Scows b 3.0

Dry-cargo wooden barges
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Table ih

Hreskdown of Total Levor Content off Capital Repairs to ships ol the River i lecy, Jov Lhe dechanical nid Presarutory Lecetio.s
(IN Percent)
Hlachine-As- Repaia
Power, sewbly Work Tagstullu 8 Copper-
Capacivy, Mech- acii- - <] enc Tio-

Ship Type Displsceucnt anicual Manusl iaer, 5 4 siai Ly
i f2] (3] %% B3 : 8]

Freight-passenger steamships 300 P

The ssme
The same
Steam tugs
The same
The saue

Freignt-paessenger Diesel ships
(screw type)

The same

The saume

Diesel tugs (paddle-wheel type)
The sane

The same

[continued ]
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{Table 14, continued]
(1]}
Dredgers 3 S, 80 Hp

"rh. ssae

The sane
Esrth-pumping scows
The sams

The seue

Motor cuttere

The same

The same

Dry-cargo iro: oarges
The same

The sawns

2ou HP
1,000 HP
1Wo e
e HP

1,000 HP

10eYH

Dry-cargo wooden barges 530 . 1O
Oil-tank barges 3,75 10.u
The seme 6,005 Wy

‘The same 12,000 1 » e
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Breakdown of Totel Labor Convent of Cupitsl Repsirs to Ships of

(In Percent)

The seme
Steanm tugs
The sawe
The ssme

Freight-passenger Diesel ships
(screw type)

The sesume
The same
Diesel tugs (psddle-wheel type)
The seme
The ssame

[continued ]

Power,
Capacity,
Displacement

e
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Machine-As-
sewnbly Work

e 1o

the River Fleet, ior

Repeir and
Instalistion

HMech-
anice

Hach- Pipe-
inery lines

%

300

131

H? 15.5

U HP

'Sanitized Copy Approved for Release 2010/04/19

L Henual
o

>
21l.u
22.5
22.9
230
23.5

2y

fie fechenicel aad Prepuratory Seciions

Elec~
tirical Forg-

Copper -

teld- and Tin- Cast-

3.0 20 1.5 1.5

L.

CIA-RDP81-01043R000200230001-9

100

100

prey]




{Tsble 15, continued]

(1]

Dredgers 100 wd, 180 HP
3

The seme 250 @ , Su. HP
The same m3 1,000 BP

Earth-pumping scows O w3, Lo HP 155

s
. 2’
The seme u:\3, 5o HP 15.u
The ssme 500 md, L,00u HP 1b.5
Motor cutters

The seme

The sawe

Dry-csrgo iron bsrges

The same

The sawme

Dry-cargo wooden barges 500

Oil-teuk oberges 3, T

The same 6,0u

The same 12,000 W
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Teble 16
Breakdown of Total Labor Content of Repeirs to Ships of the Maritime Fleet, for the Hull Sections (In Percent)

Boiler Sectioas
In Tn snip 1o Liood~ Pgint~ Rlig-

iﬂ;ﬁgm Hoists water Total working ing  ging
1 131 1) 5 1] 2‘]’ 3T

Capital Repair
Cargo steamships 0.t 3L.0 21,5 99 25.u

Cergo Diesel ships 6o’ 21.J e 26.0
Cargo-passenger steamships 30.0 2lewu

Cargo-passenger Diesel ships 0 5.0 2ulh

0il tenkers

Steam tugs

Motor cutters

Barth-pumping Scows id.5

Dredgers 10,5 2.8

Dry-cargo barges “e3° 5.5 °

[continued ]
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e

[Table 16, continued]

[1]

Meiium Repsir

Cargo stesuships

Cargo Diesel ships

Cargo: ng ips

Cargo-passenger Diesel ships

0il tenkers

Steam tugs

Motor cutters

Barth-pumping scows

Dredgers

Dry-cargo burges 1.6 Wh.0
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Taple 17

}(!tl':al;dawn oi)’ Total Labor Content of Repsirs o Ships of the Maritime Fleet, ror the Mechanical aud Preparatory Sections
ercent

Machine-As- Repuir and

sembly Work Installsetion Copper- Blec-
Mech~ Mach~ Pipe- Weld- snd Tin- trical Forg- Cast-

Capital Repairs
Freight-passenger steamships
Freight steamships

Steam tugs

Freight Diesel ships

Industrial snd service-auxilisry Diesel ships
Freight-passenger Diesel ships

Dredgers

Barth-pumping scows

Motor cutters

Dry-cargo iron barges

[continued ]

| f |
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[Continued, Tevle 17}

(1] 2] {31 [ {51 o] [7] 181 iyl 116 [11]
Madium Repairs
Freighat ger at nips 16.5 3k.5 2z2.5  1l.% 2.5 Lo 3.0 1.3 2.5 10
Freight steamships 16.0 3k.0 20.5  10.0 2.5 3.0 k.5 1.C 2.5 1l
‘ Steam tugs 1.0 37.0 2240 B} 3.u 3.5 6.0 2.0 3.0 Lo
Freight Diesel ships 15.0 23.5 23.5 3.5 2.C 3eu 200 PRY &.5 10
I: Industrisl snd service-suxilisry Diesel ships 15.0 2b.u 8.5  10.5 2. 2.5 2300 2o 2.5 10
Freight-passenger Diesel ships 15.0 23.0 24, 3.5 2eu 3ei 1545 2.9 2.5 10U
Dredgers 1640 36.5 2105 T 5.5 1.5 3.u L.o 5 LW
L Earth-pumping scows 15.5 35.5 23.5 Geu 5.5 1.0 3.5 1.9 5.5 L ;
T Motor cutters 22.0 37.5 15.9 Gud 3.0 2.0 6.5 2.0 é.5  10.

Dry-cargo iron berges

¢
'
i
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Using the dete conteined in Tebles 13 through 17 end the in-
dexes obtained frow the sraphs in Figures 11 through 14, one muy es-
vabllsh Tor eech ship & volculation program Cfor tie isbor content or
work in any section oif' the installatioun.

eeiction sul

furee-stage esigning) one way calculate the loadin ov eacih ses-

yion of o saipercpair enterarisc and Sheveby deternine Lis 2imen-
sions and necessery equipment.

e use of the indexes o. total lsoor content oi sSiip repairs
cen be used ior calculsotion purposes only whe:. it is necessary -irst
%0 esisblish the dimensions of the basic sections end equipmenuv ol
the enterprise ia oraer to deteramine the dimensious of & secilon or
0 coipere o numder of elieraatives aad select Lue best Sne.

The losding of the sectious of the preperstory group is in
1nis case calculated Trom the iixdexes of issuunce of castings, for-
zings, end dry end sawn Simber, in goods units, i.e., in fous of
custinge anid Torpgiags and cuble meters of processed timber.

The loading of sections has hitherto beeu calculated in terus
of materials indexes only in workiug out plena for maritiwe ship-
repair enterprises. In this case the quantity ol msterial pro-
cessed in each section for stenderd representative ships is usually

aed by selection from the norm of meverials consumpiion (on

Qe Ler

whe basis of which reports sre submitted o the preparatory orgsi-
izations) for each category of repair.

Figures 15 and 16 show the indexes of materials consumption
in the pipeline snd woodworking sections es @ function of the capa-
ecity of the principel machines and the volume (LBH) of the hulls of
metel meritice ships in capital and medium repair.

The accuracy of these norms, comp:l.léd on the basis of data

obtained from repair reports for stsndard ships and extended to
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other ships in each group accordiug to appropriate coefticie:ts,
caunot ve nonsidered sufricient Jor working out the designs oi’ a=c-
tions,.

In order to calculate loading one wust deveruine tne labor
co bend of repeirs in esch seohlon of the euterprise. Tnis celcu-
lation is neoed on daeto on che speciii: labor coantent o processing
Whe basic meteriels, cxpressed inoanits of weijht or volw
terials processed.

Deteruigstion o meterials consunption 1l each section iB
usually necessery oily Cor the calculation of transport losding awd
the dimensions of sworage ayess for the sections and for vhe in-
stalletions as a whole.

I in calculating losding of' sections by lepor contenlt caese

relatively inaccirate data are used only“to delermi e waterials coa-

sumption in each section, theun Q’nen calculation is done in terus of
\;naterials indexes the en}ire designoof the section i8 pased on
E;.'nese indexes.

In:deaigning ship-repair snd shipbuilding enterprises taese
coleulations do not require par{;icularl;; precise {oundations. In
addition the indexes of .';pecii'i_c' Lébor content® per unit of materisls
consumed i current repairs, snd particularly in in-voyege repaisc,
do not coincide with practical data.

This is explained by the fact what in these categories of
repair negligible quantities of materials ere consumed with consid-
eravle expense of wanusl labor. HNaturally this wethod of cslcula-
tion for the design of ship-repair enterprises which are loaded ba-
gically with current and in-voysge repairs (ship repair shops) can-

not be recommended.
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In working out the design problem for & shipbuillding dock the
nekhod of technicsl indexes uay Sowetimes ve Justified even for more
precise calculations whe: this method is based both on weight in-
dexes Uor the consumptiion of wmaterlsls in terms of the data on the
vechnical design of the ship, and ou the indexes of specific lsdor
content by individual sections (per ton of weight ol wetal processed
or per cudic meter oi iumber used).

The table presented below shows the Specilic lebor coutent
per tou of weight of hull metal for all operatio.s in ine consiiice
tion of e metal hull for e 4i.-horsepower paddie-wheel steum supt
Iten Man Hours
Leve@ling on‘ rolls\ ) 3.2
)Mgmalo leveling

. ©
~ Marking out
® ¢
Cutting with shears
G'I‘o;ch cutting
Surgace cleaning

JQther preparstory work

Machine bendin.g eof sheet
Manual bending of sheet

Menual bemding of shaped pro-
files b2

'Ee‘uai {or preparatdry operavions 33.5
Assenbly TheO
Welding 26.0
Testing of water-tightness T.0
This method csn be employed to determine the loeding of the
sections of a:u iustal.].ation by using technical indexes obtained

from the design of the calculation ship ond designe of shigouilding
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docks lutended ror the construction (using e standard wethod) o3
ships ldentical to the celculation ship.

The percentage relationships umong the labor conbtent o: all
sypes oi work o ship construction can ve used for csleculatving tae
louding of other sectious.

By way o exeuple the tuble below prese: ts a bdreskdow: of
Like lubor coabenu, ia percerts, in the consiruction vi = blrs-Js.
aorsepover aetul screw-type stewu tug:

Item Perceut
Hull work 6u=80
Iusialletion and pipeline work )

Hechaicel instellstion work -9
Huil ;‘la:»:ish;n;; ond palnting
Ei;ec~brical work

‘.‘rshle‘ 15 presents a breskdown of lsvor content ain the large-
serite constructio of e maritine cargo steader of 2,000 to8' dis-
dlacement wit.h‘s velded hull; the total labor content was 157,05 v
nais-heurs. N
Tgble 15

Breukdaown of the Lavbor Content on ithe Constructio:n oi' a Maritime
Cargo Steemer of 2,000 Tons* Displacement

Tten

1,000 Mew-Hours Percent

“Hull work 83 by -

Woodworking, riming, end seil-
msking 11

tiechanical and installastion 35
Pipeline
Finlahing and delivery
The labor content by individual sewtions may be obtained from

data on the specific labor cou%tent for processing and asssembling in-

'
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dividual structural units of the ship in production sections. ¥or
example, in the pipeline-copperworkin: section the specific labor
contvent for individual Lypes of work per ton of wsterial processed
wes gs follows:

Iten

Pipeline work

Copperwvork.

Tinswithing

Pouring work

The indexes for the labor content in bullding @ single wwin-
screvw steel river cargo ship with a capmcity oi &LU tous, o hull
measuring 07 x .2 x 3, and a 250-horsepower Diesel enjine, cre
presented in Table 19.

The specific labor conteut for the prepasration of o metal
null for e single ship veries, according to careiul calculgtions:
arcund 117 meu-hours per ton of metal hull for an oil-tank barie;
around 220 man-hours per ton for an eartn-pumping scow; around 263
man-hours per ton for & port tug; around 220 man-hours per ton ror
a river cergo Diesel ship; up to 350 man-hours per ton for & pes-
senger ship; and up to 410 man-hours per ton for & small paddle-
vheel steam boat.

The specific labor content for carpentry work varies from
110 man-hours per net cubic meter of wooden parts for a motor carge
boat to 30U men-hours per cubic meter for a pessenger ship.

The specific labor content for cabinetmaking to equip the
cabinsg varies rrom 215 man-hours per net cubic meter for a cargo
ship with simple finish to 355 men-hours per cubic meter for a mo-
tor ship with furniture end 455 man-hours for a small paddle-wheel

steamship with furniture.
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The specific labor content for dreparing and installing ship
equipment and parts per ton of their weight varies frou 350 man-
hours for a Biesel cargo ship to 1,250 man-hours for & passen;er
steamship. The speciiic labor content or pailnting ranges Jrom LO
wan-hours per ton of weight for a ship witnout ceoins (for o uctor
cargo ship) to 34 mar-hours per ton of weight {or a small padile-
wheel steamship wilh cebius and fuwrniture.

In celouleting weight, some allowance wust be made for Lae
percentage o: vaste in obtaining ihe net weight of structursi 2orug
of a ship over the rawv weighit of the material used, a¢ ioliows:
Item Percent
Proiile steel
Sheet steel
Forged parts
Structural lumber (% of sewn timber)

Cavinetmaiting lumber
Pipe
Cast iron peris

The specific labor content, i.e., the indexes of lsbor con-
tent, TCor ship construction per ton of hull fittings (equipument and
suxiliary machinery) in the construction of single self -propelled

¢ 8hips veries from 35C tc &85 man-hours, depending on the con-
plexity of fittings and their weight.

The specific labor content per ton of wooden fittings end i'ur-
niture varies between 300 and 60U wmen-hours depending on the fiaish.

The indexes of specific labor content in developing designs

for serial-production shipbuilding enterprises should be more pre-

cise.
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'

The table below shows the apeclific labor content, in estima-
ted hours, for building river and leke ships per ton oi' weight,
based on date irow transpert shipbuilding instellations (not taking

" the resdjustment norms end the 1lsbor content of coordino-
production operations).

Mo

o HiE

Pwin-screw dry-cargo diesel, 2,J0uu tons, LOu BP
Paddle-vheel stesm tug, Ou HP

Puddle~wheel steam tug, 20. P

iry-curgo cpen metal barge, 3,u tous

The same, 1,400 tons
The same, deck-type, 30U wons

parge, 2,10 tons
ank barge, 9,040 tous
Cargo diesel ship, 1,000 tons (according to de-
)

sign data, taking account of the rework-
ing of uoras) 169

The epecific lebor coatent of hull work per ton of null weigt
of @ ship varies from 157 estimated nours for a 2,0U0-tox Ulesel
cargo ship whose metal hull weighs k12 tons, to 135 estimated hours
for a 1,000-ton Diesel carbo ship whose metal hull weighs 275 wons,
(according to the Plan, with Dilesel ships built in enclosed ship-

moa Fhan 3
TS waahi v

or 800-ton deck-type barges with hulls weighing 120

SECTION 25. CALCULATION OF LOADING IN TERMS OF ECONOMIC INDEXES

The method of calculsting loeding in terms of economic index~
es may be recommended only a8 a preliminsry step to the deteruina-
tion of the scope of production and the required area of a ship-re-

pair enterprise.
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Tais wethod of caleulatica has beon used to work out vechno-
logleal repeir data, end the results obtaluzed Ireaquently difier
sharply rrow actusl facts.

This uwobthod 15 based on the use of ecoaomic indexes of an oo -
tual enterprise for the deteraination of ihe necessary scope of 2ro-
duction oi an expsnded enterprise while retaining the nature o its
Lloadinze whus this method sssunes complcte identity o the nature
of repair work and the types of ships repaired in expanding the nro-
duactlon o the reconstructed cniterprisec.

On the basis of report data oi the last 2 or J yewrs; rotain-

the loading determined for the ship-repeir enterprice, annaal
production in rubles is determined per individusl producticn vorier.

If B = the totel‘ennusl production of & ship-repair euter-
o

orise i rubles P and Y thg nuwber of hours worked per year by ibe

LI ; . a, v % F .
prodhietion workers, then the index of td%al production perguan-nours

@

® . =
i8 o N ®

b= ‘f: . o
s © .

Total production of the instalistion includes the cosi of ail
wvorlk of an induatr:olal ;.ature peri‘ormedﬂ é;iuriag the report period (the
jear) and the 1‘iniéhed aﬁd"semix‘inished products producc:d {bota fron
the installation’s own material and i‘xfom the parts and semliinished
products of the client), minus the cost of C;'.he finished and semifin-
ished products of the installation's own production ccusumed for
production purposes, regardless of whether the finished exd sewmifin-
Jshed products deducted were produced during the report period or
earlier.

It should in addition be shown that in machine building, ghip~
building, and ship-repair enterprises total production includes in-
creases (decreases) in the value of uncompleted production during

the report period.
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u

) " .

On the basis of report date expenses Jor repairs of sll typ=s
oi siips in the calculation program are established for the three
categories of repsir and the cost of operation determined for ship
repeir {or the reconstructed enterprise.

The complete culeculated value of tobtal production for a
plaaned eanterprise, after recoastruction, is

B; = Cp + 0.1 Cp + UelY CP’
which includes expenses of 10 percent for the producileon oi spare
parts and 1) percent for loading of the enterprise itsel! for swrs-
lated amount of Cp, vwhich is tae wo
nuwal volume of ship gepair. °

o ° B
°The numbdr ol productive wofkers equals: P = 1
o ° ° L3P
o

B

o ()
where E‘p = the snnual time fund of the workér, while the coerYicient

Lelo Sukes into account incressed labor productivity equal %o 30

°
° oo ©

percent. o 4
o ° ° s
According to repof't deta,’when the type of loading hss ouer
°
establighed. each Pip repair enterprise fetains®e de
tionshipaamong the cosis of operation for individusl secticus. Thas
1 the case oforiver iustéllations which have ship-hoisting equip-
ment, with relatively small %lcad of current repairs end nc repairs
to e;arth-p&aping scows and csargc—peséenger ship:
ivided up swong the sections in the following

perce:tage relationaohip, on the sverage:
Iten Percent
Hull
Machine-assembly
Pipeline-copperworking
Woodworking

[continued]
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Iten Percent
P11

emm———

Electiricel repsir it

Painting 3
Rigging sod ssilmeking L
Costing 5
Forging 7
3 L
o Sawing J

The ?mccsaary nugoere o' productive workers con be determined
o]
° ) s £ 'Y N
Irom date on the costs of production expressed in msa-hours in euch
o o [o]
segtion. Tne numder of suxiliury workers is devermined @8 s per-

zent of the produciive wgrk%rso and varies frow i3 or huil sections,
o e} °
o 20 for woodworking, forging, and casiing secvions, to 27 for
o o o
o

o
wschine-agsembly sections. o ° °
° o

[}

c

The numoer of workers necessary iu the auxiliary sections is
] o o ©
determined os a function of the number of workers and ol the aumber
o
o © o o
o7 wmachine tocls in the pz{;oductive gections. Thus the tool sec~
o ° o
o %ions require metal-cutting machine To0ls guual to 1h-18 percent oy
o [e]
[e]
N the number of machine dtools in gthe wachine-assembly Bection. ‘The
° o
o
s o - 5 N .
repair-nechanical segtio:.; requires gsthineotools equal to iU percent
o
4 5 o} N P
of° the machnine tools inothe machine-sssembly section. It should be
o [

o
o
noted that these indexes can be used only for preliwinsry culcula-~

° o
]
tions. In this method wachine-tool equipment s selected according
o o o
%0 Btandard proporvions.

o [o)

Thus the method considered eanvieions preliminary calcula-
+ions for the reconstm@tioxg of an existing enterprise retaining
S ) the working methods and organization of production which were em-
ployed previously.
SECTION 26. THE STATISTICAL METHOD OF CALCULATING LOADING
The stetistical method of calculsting the losding of sections

in designing e ship-repsir enterprise, like the method of calcula-
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tion sccording tc sconsmic indexes, uses existing relutionships
among the numbers of workers in individual sections and the relsa-
tionships among types of mschine tools in the machine-assembly sec-
tlon with e noruel couplement of machine tools in the steel sec-
tions; it thus euvisious reteining in the plsuned enterprise the

nethods of work and production organizaticn esteblished in thema-
Q . ~ R

jority of %hi;)-;oepai!% enfce;g)r:;;es in the ovusin.

One of gk?e first ei‘i‘or:t.sU in the methodology ol designing
?‘iver ship-repafy eugerpriaesowasfthdt oif' Engineer A. D. Ryabov pub-
lished inc tk?e symposiun oxéuu‘ne' Seientific Research Institute of
S‘nipobuildoimg andoShip Repairo gnu l\"jjl_: nere he proposed & statis-
tical mz%tc.)n&g of ocaiculagc%ng the doading ot & plenned snip-repuir

° o .
enterprise. o ¢ )
3 . : Fel > - G N o,
Tris r%etgxod may pe used only in working ‘out the plans for &
o ° o, "o ° o c

©
mall expansio: of exiBting®snip-repair shoph the volume of whose

[¢] .
clo‘;mg 80 a Study maot be mede of & number of ship-repair enterpri-
o’ o
o e
Q . R s . : .
ses in the reglon with 8nslogous operstions, and relatiounships must
o

o
aperstion does not exdded °3uu,0uu-B0U,0L0 usn-nours per year. In
° o ~ B
o >

oo'be ectablishedo amongother‘numbersCJOE workers in the various secilons

o] -
o] o Q N
and 0&5:3!\%; the types of wachine-idol eq@.pn.ent in the macnine-as-

[} o e

o

sembly secjion. o
SECTION 27. THE SELECTION OF A METHOD OF CALCULATING LOADIUG

©  we have cgon;idered i‘iveu methods of camlculating the loeding
of silpbullding end’ ship-repair enterprises.

Hereinunder, for ship-repair. enterprises, we shall use the
second method -- based on s"candard technological date on the repair
of calculation (standa:ﬁ) ships according to the proposed program;
snd the third method -» bused on technical date of labor content.
For shipbuilding enterprises we shall use the first method -- based

on technolggical processes in canstmc’cian according to a precise
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progren; the second uethod - bused oo Stauderd techuological duis

on the coustruction of celculstion ships according to the proposed
o

progvam; end the third method -- based on technical indexes of ma-

terials consumption.

Depending oa €he problems I'aced in individual stsges of the
design of shipbuilding and snip-repsir e:iterprises one or enotner
of' the above methods of cslculsting the loeding of sections should
be used. Specificuslly, in worki.ig out the design problem the siwm-
nlest of the proposed wethods ;; cgleulaticn -- that dased oa Tech-
aical indexes -~ muy be used for shipoaildiné end Ship-repair en-
werprises, since this method reguires only the same precision ol
calculation ror the basis ol selecting the best of zhe proposed 3o-
lutions.

In working out the technical design of ship-repsir enter-
prises {in which Tinel decisio:s will be made on the methods of
handling perts produced end assembling them in the structursl cen-
ters; the di-enéions of all sections, and the selection and place-
ment of equipment) the second wethod is recommended -- that based
on standard technological data on the repair of celculation (stan-

derd) shigs sccordigg to the proposed prograu.

The technical design of pouilding enterprises (whica in-
) -

clude in their progrem new types of ships which have not been pre-

viously builq?ab existing enterprises and the technology of whose
construction hss not bee. worked out in pravicus desligns) is based

on previously worked-out technologicel processes for the construc-
o

tion of ships eccording to a precise program. This method should

(=]
also be used in vorking out the technical design of a shipbuilding

dock with 8 program of building ships of {emiliar types, the con-
struction of which must be orgenized using new methods of work or

of orgenization, and of dockyard sseembly of ships.

- 59 =
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In all ceses in which technicel designs are being worked out

for shipbuilding docks intended for the production of ships using

esteblished methods for the coustruction and assenbly of ships in
dockyards, the simplest method ol celculsiing the loading oi sec-
tions should be used based on standard operabionsl data on the cou-
ion of calculation Biilps according 10 the proposed program.
cse requirements heve odeen fulfilled 1t will de pos-
slble to work out designs Tor shipbailding and ship-repeir enter-
prises with accuracy suificilent Tor eacn stage of design and at

the same i e with the miciwam expendiiture of time and resources.

'
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Greaddown of Labor Content in Building a Marivime Cargo Steamsulip
o8 2,7.. Tons' Displacement

Lebor Coutent
pe ol ork Juw uwen-hours Fercert

i
oodworkicg, pa ig, and rigging
dechanical and lustellation
Pipeline

inishirg snd deiivery
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Table 19

Lavor Content in the Construction of a Single Tw;n—ecrew Clesel
Ship of & Tons Capseity; Hull Dimensions 67 x 8.2 x 3 meters,
and 250 Horsepower

Total Tosal
Hoterial  Man-~Hours Labor Motverisl
Weight per Content,, “eight
e of Mok or Voluwe Ton Cu m Maa-Hours or Voiume

Preperatory sad aucil-
lary work (lumver,
lsunching equip-
meat, etc)

Vori on metel hall:
Sheet steel 23,2 tons 305
Profile steel 37.2 tou
Total 166.0 tons
Carpentry QUdd CU il =

Equipment, and machine
installetion (rud-
der and anchor eguip-
went, hoists, tur-

vine 1i ete)
Wood finishiag

Menuracture of fur-
niture

fManufactire of deck
inventory (anchors,
rope, cable) 5493 tons

Installation of the me-
chanlcal department
(installation of prin-
cipal engines, fuel
tenks, shaft lines,
and turbine lines of
suxiliary wachinery) 22.2 tons

Total lssor content
(peinting included ia
individual work
groups) 73,026

Y
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CHAPTER Y.
THE TIME FUND FOR EQUIPMENT AND MANPOVER

SECTION 35. GENERAL PRINCIPLES Peges 114-11%

The paslic funds of a socialist enlerprise should be used
most effectlively and should provide for meximum preduction. There-
ore at all eaterprises which do not reguire contisucus production
processes the equipment should operate uo less than two shifts per
day, i.e., 16 hours. The number of working days per yesr is taxen
as maximum, equal to 365 - 52 - 5 = 30T (52 days off + € holidays).

The production processes of some Sections are performed con-
secuvively on the same production area, and ladividusl types of
equipment are used in only s single shilt. TFor example, in an iron-
casting section which produces heevy castinis (castings standsrd
for ship-repair installations using earth molds) all processes -e
molding, pouring, and removal -~ sre performed in the same areq,
l.e., according to the principle of the division of production pro-
cesses with respect to time and not with respect to place. II
molding is done during the first shift, casting during the second,
and removel during the third then obviously the eguipment intended
Tor each operation will be used on oaly one shift and a single-
shift system is taken for its calculation (es it is for production
areas) although the entire section is occupied for three shifts.

ions of ship-repair eaierprises with a

small volume of coordinated production large machine tools are in-
stalled (for working bulky parts) the loading of which frequently
cennot be essursd fully evea for a single ahift. ’ihe lack of these
machine tools, on the cother hand, might cause delays in ship re-
pairs the cost of which would considerably exceed the amortization
write-off from supplementery bassic funds for the scquisition of
large nacﬁine-tool equipment and the prepasration of production

areas for their installation.
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(

Naturally it coordinstion is well organized both emony; snip-
repaly laslallations in che ousiu‘- and tarough obtaining bulky snip
parts from industrial plenis, it is possible to equip tue wechsni~
cal sections of ship-repsir enterprises only with that equipnentc
wilehr will be suificiently loadsd.

The necessity Qi" providing for systematic ingpections, susil

uipment repairs, and the prepsrction of production for the third

Shift coupels the ship-repair and shipbuilding eaterprises to limit
o

their operations to two snifts. This is Justified ulso oy the dir-
Jiculties waich arise in perloruing installsiion and dismantling
work on ships ot the end of the sscond o.d during tie third saiis.

The lengti of the working day, for purposes or designing au-

chine-ouilding enterprises, is taken os equal to ¢ hours for ordia-
ary operations a.d & nours for perticularly dsugerous ones, i. ac-ﬁ
cordance vwith the labor law of the Soviet Uaion.

The annusl contisuous vacation for eech worker in ordiuvary
production processes has veen established at 12 working days. For
particularly dangerous produc'hibn processes and others specially
listed the continuous vacation /equals 2h vworking days per year.

The loss of”worki:»g time for scceptable reascns is taken as

not more then 4 percent of the total annusl time.

8}

Iz onrder Lo provide f%r uninterrupted operetion of machine

tools and mgchinery, planned-compulsory repairs are envisioned.
Therefore the quantity of equipment determined by calculations iz
to pe incressed in proportion toothg time necessaryofor its repair.
In order to avoid the necessity of incressing the quantity
of unique and expansive equipment, the annual time fund for its
operation is, whers necessary, increased ‘through the partisl use

of a third shift. ©

=y
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To teke account of tiwce lost in repeirs all equipmeat is

divided into large, complex, medium-sized, and small.

The first period oy repeir is taken 8s equal to not more
than 5 percént of the annual time fund snd the second not wore

tha« 3 percent.

SECTION 37. CALCULATION OF THE TIME FUND

[+l
The calculated unnual tlae fund for Lhe ogeration ol egquip-

ment 18 determined aczcording to the formule:

F°=(36')-5-5&!)c\}k (17)

where ¢ = the coeificient of the number of shifts, and
k = & coelficlent which tgkes into acccunt equipmeat down-
Uie due to repsirs.

Tne calculsted annual tiwe fund for workers in ordinsry

secviouns ist

Fp = (365 -3 -0-12) 41y

vhere ky = 0490,

The snnual tice fund of the workers in sections which have
’ o

o
adopted lengthened, staggered vacations, is:
P a4
Fp, = (365 - 52 - 6 - 2k) 8,
The asnnuel time fund for workers in injurious operations is:
[o)

F_ o= (335 - 52 . 6 -2h) 61
Tpy T30 2 2h)

[ »
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SECTION 5G. THE SELECTION OF TYPE AND DIMENSION OF SHIP-HOISTING
5 EQUIPMERT AND THE CALCULATION OF ITS LOADING
Z Pages 1u3-20k

8]

L]
The selection of the type of ship-hoisting equipument depends
on ¢ number oi' [factors including:
1. The coz;crigqratio:z of the sres of the ship-repeir eater-
o

prise.
° 2. Hydrologicsl end peological charscteristics of the area
around the enterprise. .
o 3. The durstlon of the ice season oa the waier
Y. “he aumber of saips which must be hoisted amxually‘.‘
5. The nftmber ofcships requiri:y capitel and medium repsirs.
G. “he besic dimensions of variocus ships included in the
operat.‘vionalfprogram of the instullstio:.
7. 7he degree of immersion of snips to be hoisted.
° g The dock welght of ships.
Crouwding in the territory of insuffisient length of wooring
o
dockocoupled with wesk csrrying capacity of the ground makes it ne
cessary, other things veing equal, to consider the use of {loating
ship-hoist equipment -- floating docks -- under the conditions of

maritise ship-repeir enterpriges. Large veriations im water level

docks. At the same time a long ice periocd on the water of a ship-
repair enterprise coupled with the necessity for simultaneously
hoisting a large number of ships onto the shore reduces the tech-
pical-economic indexes of the alternative of using flosting docks
and creates the most favorable conditions for the sslection of
mlti-place shore ship-boisting equipment, i.e., & loci-type dock

or 8lip.
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Cepital and medium repasirs to ships require the presence of
snore ship-hoisting equipment locaved cloee to the enterprise's ba-
sic productive seciions and service equipment.

It should be noted that the cost of shore ship-hoisting
equipment -- dry dock, launchwey, and siip -- depends to @ consid-
eradle degree o1 the length of the ship and the degree of its immer-
sion at tne time of docking. In determi.ing the dimeasions of shore
ship-hoisting equipment particular sttention should be given to the
technical-economic useiulness of the mexiuun length and deiree or
iumersion selected.

The cost of operating a dry dock depends to s considerabl

degree on ihe consumpiion of electric power {(which is in turn de-

termined by the volume of water which must be pumped out in doeckin)

and on the amount of amortization write-offs, i.e., tne cost of Jthe
dock, and thus on the dimensious of the largest ship whth the dock
cen hsendle. In docking ships whose dimensions correspond to those
of f.zhe calculation ship the volume of water pumped out will be min-
imum and the dock will be used with mexiwmum effectiveness. On tae
other hend when small ships are docked the volume of water to be

pumped out increases and the dock is being ussd ine

water pu n exceeds the weight of the ship being
hoisted. Thus when it is necessary to hoist et one enterprise a
relatively small number of ships differing in length snd degree of
immersion & floating dock will be used efficiently and its use nay
be justified under the conditions of a msritime ship-repair instal-
lation even for capital repair.

The basic adventages of a floating dock are the speed of
hoisting and the possibility of using a lsrge crane to hoiat shipe

vhich have been damsged. When 1t is very Aifficuit to bring loeds
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from the shore to the floating dock, conditions for its efficient
utilization° may be creasted only for current repairs or for the re-
pair of local damage to the ship hulls. In this cese the flosting
dock is used efficiently for hoieting numerous ships throughout the
entire period, and not for keeping a single 8hip in the dock over

8 long period.

For capital and mediuwm repairs on large mariitiae ships dif-
Tfering only sllghtly in disensions dry docks wili be most efii-
cient, provided the geologicel and hydrological conditios favor
their construction.

The considerations presented above show that a number of fac-

tors enter into the selection of the type of ship-hoisting equip-

o

ment. The selection of the optimum solution to this problem, in
order to achieve minimum capital investment, lowest cost of 8hip-~
o

hoisting equipment, and best operation of the equipment for tie

proposed program, requires s number of preliminary technicel-eco:

[}
Determination must be made of the loading of »theoshfp-hoist-

ing equipment and the number of docks simultaneousel:/ loaded with
ships under repair.

Thae Gperaiing conditions of river transport require the com-
plete removal of the unServat.er portion of ships only during capi-
tal and medium repairs. During current repairs docking may be ne-
cessary only as @ result of injuiies to the undegwater portion of
the ship, poor repair, and bad handling. If there is a large num- ’
ber of old ships in the fleet or there are particular operating
conditions (insufficient depth over sandbars, the necessity for the
ships to pass through sections full of roeks and rapids), it may

be assumed that during the periods between msdium repairs 25-30
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percent of the ehips in individusl river besins will be undergoing
current repeir.

Yooden ships with insufficient linear strength sre as a rale
docked once a year. This wakes it necessary to include in the
loeding oi ship-holsting cquipment snnual docking oi no 1ess tha:
one-hal? the wooden ships of the river besgin requirling current re-
pair. ’

"he normal spen of operation of maritime trensport snips
between dockings is presented in Tuble 3.

“he period during which a ship undergoing capitel or wmedlud
repair remains in the dock or the slip depends basiealiy on the ue-
chanization of labor and the use of trains and mechenized horizon-
tal tronsport withincthe instellation. Experience gained from re-
pairs on floating docks st a number of large ocean-transport iastel-
latfons makes it possible to assume that with the proper oryanizs-
tioa of work docking for curreat repair (includi g cleening and
patting underwater perts, examinstion and repair of ell hall opeua-
ings) of a large: seritime ship may be completed with 2 %o b days.

: The calendar graph of the completicn of dock work in the ue-
chanical section for medium and capitsl repairs of cargo-pessenger
ships around 100 meters in lengih and 1,500 horsepover (Figure 57)
shows that the medium repsir of a maritime transport ship in a dock
can be completed within 14-18 days under normsl conditions and with
the necessary mechanization of basic operations. The period of
capital repair in the dock is determined obviously by the hull work,

vhich lests ntﬁ least as long as the repairs on the mechanical por-

tion of the ship.

The calendar graph, presented in Figure 58, showing capital

repair in a dock to the hull of a maritime cargo ship of the lumber-

carrying type displacing 3,000 tone, fixes the time for completion

«89 =

.
'
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or this category of repair at 45 days. The grepn was coupiled frow
the calculation of repairs on a riveted Bhip not using wodern weth-
ods of sectionsl, repair of the ship hull employlng craces on the
docks and in the 8lip.

Modern methods of repaliring welded snips mekes possible s
considerable acceleration in vhe rate of Soiipletion oi repair wark
and a reduction in the length of tile ships are in the ship-hoisting
equipment. Report datu on the actusl time spent by ships in dooks
and 8lips in various categories of repair mske it possible 10 es-~
Leblish mean caleulation times which can and wust be reduced in the
rationsl organizetion of ship repair snd the wechanization of 1g-
vorious work in docks.

Table 36 presents mean caleulsted lengths of time ships of
individusl types remsin in docks. These ti:es should be reduced
through iuproving orgenization ang iveressing the techmical level
of production.

The number of dock pleces C in ship-hoisting equipment in
navigation throughout'?he entire year may be determined from the
following expression:

C. m&&;gjiﬁ; (34)
vhere 7, = the number of ships of verious types in each &roup re-
Quiring cepital repair (according to the celculation program);

e = the gmme for capital repeirs;

"y = the same for current repairs (requiring docking);

W K. ¥y ® duration of 8hips in the dock by groups for capital,
medium, and current repairs (follm:ing Table 36);

fj = the snnusl tiue fund for work of ship-hoisting equip-
went; with navigation throughout the year ‘5 = (365 ~ 52 - 6)0.96 =
= 204,
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The coefficient 0.96 takes account of the time necessary o
repalir ship-hoisting equipment. hea the water in which the suip-
hoisting equipment is 1ocated Treezes the fund of its worki:g tvime
is reduced correspondingly. In thie case the necessary nuaber oL
dock~-ilours in thne nunerator of the expression giver above should be
determined ouly ror loading of aiip .noistlng cquipment during the
summer. I the ships rgiged in the slip include those of varioas
jenztias, the posslbility wust be taken into sccount of hoisting
a1 ultaneously 2 or 3 ships et @ gingle doek plece.

Duringz the season when the weter is Jrozen the floating dock
snould be used for capital repairs of the lerzest ships. The sliy
should be used during the winter for mediuun and capital repairs on
yrensport shipe.

It i3 usually considered possidble, in addition to the basic
winter iosding of the slip of e river ship-repsir enterprise, to
plsce in the slip ships requiring medium repoir 15 days pefore the
freeze-up and . 1% days after the ice breaks up.

After the water has peen cleared of ice the slip is used
for medium repairs on BCOWS, yhile throughout the summer the slip
1s used for capital repair end current docking of e tranogert
flget. In addition some of the dock places of the slip ere re-
gerved during the sumner months for bullding ships.

In selecting the type of ship-hoisting equipment, in addi~
tion to the considerations enumerated above, attention should be
directed towerd the advantages and disedvantages of each. It should
be noted that hoisting and lowering operations using sluices are

daungerous; they are efficient only for ships welghing up to 200~

300 tons, and they ahould be used primerily for cspitel repairs of

wooden barges.
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The basic advantages of the trensverse 8lip are: (a) Lerze
capucity with independent lowering of ships; (b) The possibility of
rapid hoisting of ships out of the water; (c) Convenience of mate-
risl-consuming work (supply of materials, liaison with sections,
crane servicing); (d) Operational efficiency.

The basic shortcomings ol the trausverse slip include: (a)
The considerable complexity of' the mechanical and electrical eguip~
ment; (o) The difficulty of' repairing the underwater portion of
the hoistway; (c¢) The complexity of placing keel ships in the dock;
() she great eres required for placement of structures.

The basic sdventages of the linesr slip include: {a) The
small length of the mooring line reguired; (b) The possibility of
providiug easily for the movement of trucks without turns; {c) The
simplicity end reliebility of equipment; {(d) The reletively low
cost of the underwater portion and machinery.

The basic shortcomings of the linesr slip include: (e)
greater complexity of placing the ship on trucks than in the trans-
vers slips; {b) The presence of back pressure at the moment of pla-
cing the slip on the trucks, thus preventing the use of this type
of structure for ships of weak ccustruction and particulsrly for
river ships; (c) Greater water depth at the entrance than in the
cage of transverse 8lips, which may complicate construction opera-
tions; (4) The need for help in lowering the majority of ships
raised since only two shipe may be lowered independently; (e) The
considerable length of docks and their location beyond the terri-
tory of the instellstion, which makes crane-servicing of the docks
difficult; (£) The aifficulty of sending ships to the side docks.
The basic shortcouings of ship-hoirting slipways (linear and

transverse) are their emsll capacity, which makes them unprofitable
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warougnouy the wicter, sid creates difficalules la usia, cranes cad
intra-instelletion trensport to service ships in the slipweys.

The sdvanteges of the box-type flosting dock include: ()
Inexpensive construction of the dock in compsrison with other types
ot docks; (o) Simplicity of placing ships in the dock.

The basic shortcomings of the box=-type ilogting docy include:
(a) Poor linesr strength; (b) -ater permeability; (c¢) Liwited iosd
cepacity; (&) The luposeibility of self-docking for repsir purpo-
ses; (e) Small cepacity, limited to one pluce.

The advantages of the pontoon-type dock include: (a) The siu-~
plicity of erection and speed of hoisting snips; (b) The possibil-
ity of self-docking; (c) Sufficient linesr strength; (d) The pos-
sioility of using psrt of the dock length (some of the pontoons) ;
(e) Swall number of service personnel.

The shortcomings of the pontoon-type floating dock include:
(8) The cawplexity of administration and the requirement for high-
1y skilled service personnel; (b) Tk}e necessity of creeting a deep
basin for placement of the flosting dock snd specisl equipment to
connect tihe dock with the shore; (c) Small capacity.

The basic shortcomings of the box-type and pontoon-type docks
include: (e) The difficulty of working in & weler ares which is
poorly protected from the effects of weather, waves, ice, aund cur-
rent; (b) The impossibility of using cranes placed on the shore and
the difficulty of tremsporting losds from the shore; (c) Difficult
workicg conditions. )

The advuntageos of dry end lock-type do;ks include: (a) Con-
venience, simplicity, eand sefety of plscing shipe in the keel

vlocks; (b) The lack of limitations in the dtmgsicna and veights

of ships hoisted; (c) The small length occupied by the mooring lines

7
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of tne installstion; (4) The possibility of using crunes lucated on
tiae lend around the instellation; {e) The possibility, siven lovor-
sole natural conditious (a drop in the waler level), of reducing
opersting costs Dy using the riverflow for the wsier supply.

Shortoomings of dry docks include: (&) The hign cost wad louyg
durstion of construction; (i) The hizh cost of operation in hoist-
icg ships smaller tnaa vhie calculsvlon diwensions; (%) The depen-
dence of operstion oa varietions in water level; (da) Difficalt
working conditiouns.

It should be poinved ouv, iurthermore, what ia large iock-
type docks the transportetion oif loads and the use o cranes is
difficult over the entire sres.

As has slreedy been pointed out the selection of the
Ship-hoisting equipment should be based on operational considers-
tious together with the solution of the genersl plan of the entire
salip-repair enterprise; it should be bssed @iso on tecanical-ezon-
oaic csleulesion providing s rationsl basis for selecting s solation.

Jnder the conditions of capitelist production the solutieon
of' ine problews of the raticnsl selection of ship-hoistiog equip-
ment is suvordinsved to the interests of extrac?ing the maximam
profit by each eatrepreneur. The selectiun of gnip-hoisting equip-
ment oy capiitaiist enterprises leads usually to smeil-capacity
equipment (floeting docks, transverse und linear slipways). Under
the couditions of harsh competition and in the absence of the
plenned developmeat of ship-repsir euterprises the construction of
large-capacity ship-hoisting equipment is uuprofiteble. As a re-
sult even large ship-repair enterprises, developing in steges, have
instelled several single-place ship-hoisting units (floeting docks,

single-place slipways) of rsndom dimensions.
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The plenned system of the netional economy of the Soviet
state makes possible the most profiteble and rationsl solution of
the problem of equipping ship-hoisting structures together wi‘;h the
development of ship-repair bases in esch water region. The crea-
tlon of large hydraulic ceunters on the iLuportant rivers of the So~
viet Union simulteneously with tne solution of transport vroblems
makes it possible in @ still greater aegree to coacentrate capitai
and medium repairs in e small nuwber of wcll-equipped ship-repuir
enterprises. All of this mskes ror the most efficient develcpuent
of ship-hoisting structures through the construction of multi-piace
equipument -- ship-hoisting slips -- with the ainimum cepital ia-
vestuent per dock-place.

The simpler and more highly periected plsns worked out by
Soviet designers for ship-hoisting slips mskes possible their ef-
fective use for river and msritime ship-repair enterprises hoist-
ing ships weighing up to L,000-6,00C tous.

The method of constructing the underwater portion of siips
used at the present time by Soviet builders, without corferdsms aud
using divers, provideswexiwum efficiency in the construction of
slips for hoisting msritime ships with great depths at the entrances.

Thus simply for hoisting e small number of very lsrge 8aips
and for current repairs oa other ships it is efficient to use metal
rioating docks for maritine instellations and wooden floating docks
for river ship-repsir installations.

One of the basic factors influencing the selection of the
type of ship-hoisting equipment is its cost. Figure 59 coutains e
diagram of capital investment per dock-place a8 a function of vari-
ous types of ship-hoisting equipment for river ship-repesir enter-
prisss. For caloulstion stamdard 3,00U-ton dry-cargo metal barges
measuring 85 x 1b, and 600-horsepover twin-screw Diesel tugs meas-

uring %0 x 8 were used.
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It follows trom the figure that if the aumber of ships hoist-
ed simultaneously does not exceed two it ie desiruble to use floet-
ing vox-type wooden docks iror river enterprises. It the number of
dock-places is more than seven the cheapest construction is a ship-
hoisting slip. It should be pointed out tnst recent wors has dem-
o strated some reduction in the calculation of’ costs ol dry docks

tne drop iu vwauler levels at ceus is
exploived, uSually reguirc considsrsole expense Jor surroundiag
struccures.

The diagresm of the cost of docki iz, constructed i'rom dats by
gazinesr D, I. Zinevich, zs a function ol the iype or snip-hoisting
equipment snd the number of dock-places (Figure 40) saows whne iden-
ticel efficieacy o using dry docks, loclk-type docks, and slips
with s Swmall number of dock-places in the construction ol river
enterprises.

It should be pointed out, however, that practice in the con-
straction of 8lips ln recent yesrs has shown o considersdle reduc-
tion in cost and operating expenses through stendardization o equip-
meat and simplification of structural designs.

The diagrem shown in Figure 6] presents comparative dats for
all types of ship-hoisting equipment and makes it possible tu de-
termine the economic efficiency of their application as a function
of .the number of necessary dock-places.

Wooden box-type docks are efficient in operation when two

cck-places are used simultaneously; while multi-place dry docks

and lock-type docks may be used ef’ficlently when up to six ehips
L]

must be hoisted simultaneously. When wmore ships must be hoisted

simultaneously the most’ efficient ship-hoisting equipmeant for river
o
instellations is the transvarse slip.
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In conetructing the ebove disgresws the followity vomditionsal
awortization write-offs were assumed: ror dry docks, 2.5 percent;
uetel Tloating docks, 3.5 percent; wooden docks, ) percent; slips
on soncrete piles, 2 percent; tewporary wooden sluices, 3U percent;
all types of fittings, % percent.

In calcalating the costs of waintenance or ship-hoisving
equipment the following percentages of originual cost vere taken as
the costs of masiutenance: uschinery, one percent; ouildings, struc-
tures, etc, 0.5 percent; current repair of structures, one percent;
equipuent, 4.5 percent.

Wnen the dock perticipates in hoisting snips of 4,0.. tons'
displacement onto the bank (three dock-places) the number of noist-

ings per dock increases from 50 to 142 per yeer, while the cos

(53

or
hoisting and lowering by the dock drops frow 9,000 rubles to 4,500,
aad %0 5,5X including the cost of placisz the sulp on the bank.
The cost of docking & snip for capitsl repairs lasting L5 days
egquals 50,0CU rubles for a flosting dock and ad,ouo rubles for
hoisting the ship by the dock together with placing it on trucks
on the shore.

These date confirm the economic efficiency of using com-
bined ship-hoisting equipment with smsll changes in the water level
and with difficulties in the construction of he underwater por-
tion of the ship-hois:ing slip.

The table presented below is a comparison of the costs of
placing a single ship in a ship-hoisting structure (hoisting and
lowering the ship and keeping it under repair for 10 days) for a

meritime ship weighing 1,000 tonss

L
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Type of Ship-Histing Equipment Cost (rubles)

Dry dock for one ship 31,000
Linear slipway 13,000
Trensverse slipway i2,00u
Floeting metsl dock s, G0
Slip with 10 places 0,300

The equipment sdopted Tor river ship-hoisting slips makes it
possible to stenderdlze their basic elements end to organize their
serisl production.

A single hoistway with two standard dimensions hes been
wdopted a8 e stenderdized element for & ship-hoisting slip. The di-
mwensions of the equipment, the number of hoistways, and the depth
at the entrance are determined by the weight, length, snd degree of
immerzion of ships used in calculation.

Use may ve wade of new structures in taz following segquence:
initially &s a slipway (a single inclined portion) with subsequent
deveiopment into a two-part slip. The basic duta on standard traens-
verse 8lips and slipways are presented in Table 37.

Box-type floating docks should be used only by enterprises
vhich repair wooden barges. Dry docks ané lock-type docks may be
uged by river installations only when the water level is constant
(on weir-controlled rivers) under special conditions which consid-
erably reduce the cost of the structures.

After selecting the type of ship-hoisting structure it is
necegsery to make g cereful determinstion of ite besic dimensions
in order to meet the requirements for hoisting all types of ships
prescribed in the enterprise plsn. The adoption of e solution with-
out sufficient snalysis of the maxi .um dimensions of structures in
terms of the meximum permissible size of ships mey csuse unneces-
sary increases in the cost of ship~hoisting equipment.

- 78 -
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Oue o1 vhe decisive elewents of gny Glhip-nois

is che lengiu slonyg whe keel olocks. Therefore tae i'irst act should

ve wo deteralne tne lengii of wil the Ships asglisaed U uhe saip-

repulr enterprise, 88 Snove in Plgure 2. Thais diegrod Sacus wasy

Jov purposes o csiculatio: o gcli-progeliled Suiy o) weters 100,

should be udopted, since uiere are no IOMAeY SelTedrnnaiied s

er ol aoi-seli-grovelled ships whose

2

aud onily 2 sumeli maws

varies in g Lroad renge

Uhen a go-called point diagren 18 cougirected 0F Lae u

ot the ships assigned o the siip-ren

01 vhelr leugth end degree of iumersiocn. salyzing the disirisue
clon o points on ine diazrsas one G2y deteruine waici sell-pro-
pelled ships, fev in aumber bLUL deserminiag the Limlcing slze of
the slip, should ve elimiusved aad sent o suobther enterpriss., I72

widih, length, end degree of imsersion o individiel

conzideravly exceed the disensions of ¢

e otlers cnese inaivid

ships should be elimineted “row %he calculsiion.
The point diagram shown in Pigure 03, of the weight (dic

Sw

placement) of ships es e function of thelr ler igol, provides & solu-

tion in walch three self'-propelied Shios should be sent ta another

ship-hoisting structure, since three pointe on the diagram are be-
Jond the limits of 5S0C-60L tons of welght, while none of the oiaer

¢

ships exceeds this value.
v If emong the ships used for calculation there is & short
ship with considerable weight and degree of immersion it obviously
caunot be used on the 8lip being designed since its weight is con~
centrated in a small length which mekes s specific loac\lng per
"pog." meter of length considerably exceeding the loading of other

ships in the calculation prograu.

)
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The represeutation in the form of a system ol points of the
vasic elements of ships in tae calculstion prograum as a function of
their length makes it possible to sdopt en optitmun solucion waich
eliminates e number of ships from the calculation progrea or the
ship-repair enterprise or from the design of ship-hoisting equipuent
of two types: a ship-hoisting slip for the overviteluing mejority ov
ships end 8 single rloating wooden doci. Tne latter snoaiu proviae
for repairing ships with maximun besic elements, varying within o
wide renge, i.e., the meximum suitable for repair in the floating
dock. The Tinal solution may be adopted only after working out tie
design problem with two variatioss of the selection cf ship-noist-

ing equipment.
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Taole 30

Meso Caleulated Time of Ships in Dock during Repeir Cin days?]

Tice in Dock for Repairs

Type or Ship Cepital Medium Current
. Maritiue Sihips

Cargo-passenger, ap o LJ. meters long L o &

Cargo-passeager, over 1.. ucters long; 50 23 3

Dry-cargo, up to lu. weters long ) 15 it
‘ Dry-cargo, over lou meters long 4 2. G
! Tenkers, up to 1U. aeters loug k5 0

‘leukers, over lu. meters long 53 25 &

Iceoreakers, up to T. meters loug 45 25 <

Icebreakers, over 7. meters long 55 23

Tugs, up to 1,703 horsepower 35 12 3

Tugs, over 1,000 horsepower &G 1] 5

don-gelf-propelled metsl ships, up
%o 6. meters long 25 10 L

Lf-propelled metal ships, over
o weters long 35 12 5

Scows 45 15 5
River Ships
Cargo-passenger 55 20 > I
Seli~-propelled cargo 45 15 -
B Poddle-wheel tugs L 10 -
Screw-type %.g8 b0 12 -
Dry-cergo barges 35 12 —
Tenk barges ite} 15 .-
Wooden barges 35 10 3

Bcows

4
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Tavle 37

Bugic Date on Stundard Transverse Slips snd Slipways

Standard Dimensions of Equipumeat
dagic Data on Ship-hoisting Structures I II

—

Caleuletion load capecity oimllers, in tons 15) 2

Cileulation load on pillsr roll (mean), in
sons

7

1y capacity of dockyard trucks
£fOr the slip), in %oas

Trective rorce of windless (with pulley,
in first case)

1
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CHAPTER XXIII
ECONOMIC PORTION OF THE DESIGN

SECTION yk. BASIC CONSIDERATIONS Pages L3L-4G8

An important part of the plsnning of the construction or
reconstruction of & ship-repair or shipouilding enterprise is to
use & definite system oi' celculation and tecianica
%o check the progressiveness of techunical norms for the utilization
of the enterprise's productlon resources (productive srea, equip-
ment, manpower, and materisl and power resources) sdopted in work-

ing out the design, end the general ecanoaic efficiency of the

plsnned installstion.

All of these proolems cre solved in the econoaic poriion ol
twne design. The economic portion of the design of & ship-repuir or
e shipbullding enterprise includes, by sections and service sroups:

{a) Design calculations of tne costs of production us-

jag specificatlions for the expenditure ol materials in goods andk

wonetary units, calculation of the number of manpover, the vage

fund, sod estimates of section expenses;

(o) A teble of capital iuvestiments for basic purposes
(buildings, structures, trensport equipment, inventory, ete):

{c) Technicsl-economic indexes.

For the enterprise as a whole:

(a) Econoumic records, including the euterprise program
expressed in goods units end in wholesale prices, the combined spe-
cifications for meteriale consumption, s calculation of the numbder
of personanel and of the wage fund, en estimate of plant-wide expen-
ses, s summation of expenditures for production, and calculations
of th§ costs of coumercial production to be turned out by the en-

terprise;
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() A combined estimate of expenses ior the consiruction
or the reconstruction of the enterprise.

(¢) Technical-economic indexes cheracterizing the level
of organizetion end technology of production end the efficiency of
plaaned construction.

Methodologically it is very important to work out the econo-
aic portion of the design simulteneously with the technological and
structursl parts. Tne section design calculatious end techalcal-
economic indexes make it possible to determine whether the techno-
logicel solutions adopted in designing individusl sections and div-
isious of enterprises are rational snd efrTicient. The calculations
of production costs and the technical-economic indexes by individual
seccions, divisions, and structures wust therefore be worked out
and enslyzed simulteneously with the technologicsl portion pefore
tne section design is compieted. Then the designers (specislists
in individusl psris of the enterprise design) and the chier design
engineer may, if necessary, on the basis of en enalysis O economic
dats, check to see whether technical soluations have been adopted
which provide for more efficient economic indexes Ifor individual
sections, divisions, snd for the enterprise es e whole.

question which must be dealt with in the economic
portion of the design is the effectiveness of planned capital in-
vestments, i.e., the economic purposefulness of construction or re-
construction of the planned enterprise.

The resultant indexes, which cheracterize the economic pur-
posefulness of conmstruction or reconstruction of 8 shipbuilding or
ship-repair enterprise, are: °
(8) The volume of capitsl investment;

(b) The cost of ship repeir and ship construction;

(c) Lebor productivity;
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(d) The length of the production cycie for sll typee or
repair o1’ mariviue ships snd capitsl repalr ol' river ships, 8 weil
at of dock (slip) repair of river ships during the navigetioil season.

The scope of cepltal investments is shown by the index or
sotal production in wholescle prices per ruble oi basic resources.

In addition, & very important fector in evaluating the er-
fectliveness of cepital investments is the index of reduction in
snip down-time during repeirs in comperison with analogous enter-
psrises; this is particulerly important for down-time Tor 80ips uu-
dergoing cepitel repair. Acceleraving tne repair of the {leet will
increase ite operational eff'iciency, reduce the demand for capitsi
investments in the construction of new ships, and will sudstan-
tislly improve the operating indexes

The overell index charecterizing the tecnnical efTicienc
and level of operatious of an eunterprise, in terms of production,
labor productivity, and economy of materiels aud other production
resources, is the cost of production.

Reductions in the costs of production of very laborious ship-
repair operations, and of shipbuilding, @& provided for tarough in~
cresses in lsbor productivity resulting frou the mechanizaticn of
laborious manual productiou and noisting-transporting operations,
oy the use
tion of the elements or agsembly~-line production in individual
arees, by the selection of rstional technologicel methods of ship
repair and comstruction, snd by other methods. All of this pro-
motes the development of progressive socialist forms of laocor aad
the achievement of high indexes of equipment utilizetion.

Reductions in production costs are also brought about throug
the lntroduction of progressive norms for the consumption of mate-

rials, fuels, snd pover as & result of their rationsl utilization,

Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9



Sanitized Copy A ved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

redaciions sa wuste end 1os8s, replacing expensive meierisis wich
cueaper 0.es, reduacing swountd v uaterial rejec ted, aud rstiousl
orgoaizevion of production coordinetvio. and usterisi-sesnnicel 8up-
AL iaporuaas Jaelor L. reducing production coets is wne
Seiweliion ol rotional Jorws o séminisirusion, eud servicing e
sexLions, divisions, uud uhe esterprise ss o
oaserving strict eronomies end elminaiing suderilaities in rerson.
agl end other aress.

Ve Sua O caplvel lavesutments wude st @iy ons
sloe is en Luporiunt aeens ol loWwering 2083 throujh reducir
amouns of zuwortizevion wrile-olis.

Conclusions a5 ©o uhe econowic efficiency of a planned pro-

SUTing Lhe date Ou Lug SCUUOWLC poruion ol
whe design, cslculations; ard technicai-economic indexes Wiin cor-
responding indexes iur anwalogous enterprises. For such o 20Epari -
son the economic iadexes of che design wudi be worsed Oub ia nare-
mony with existing gortions ov the TséU [Central Sitsbistical idulii-
istravion? ] of the Council of Ministers USSR, une Gosplan [Siate
Pien], tae winistries of the meritime and river fleeis s and otner
winistries, according to the method for compiling plans and re~
poris of industrial enterprises.

COMPILATION OF ESTIMATES OF PRODUCTION WASTE, AND

CALCULATIONS OF COSTS.

The goods indexes (consumpiion of material, lsbor, end other
resources in execution of the production program) worked ocut in
‘the vechnologicel portion of the design should be evalueted in the
economic portion in such units that all the various elements in the
production process can oe added up. An evaluation of the goods in-
dexes of the design, expressed in monetary units, is an example of

Buch a universel measure. Adding up the ente yrise’s individual
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expenses connected with preparing production will show the cost of
production., Thus the cost of production includes, in monetary
foru, all expenses directly or indirectly counnected with preperiag
aroduction.

A distinction is made smong section, instailetion, zud com-
plete (commmrcial) costs of production. & roduction costs
gre determined by the expenses connect
particuler section. Instslletion costs or production include ell
section costs plus instelistion-wide expenditures. The complete
208t of production is cosposeld oy the plant oosus and nonproduction
(extra-installscion) expenses.

All the expenses making up the cost of productlon of sa ei-
terprise ere grouped cecordlng to vheir priwsry elements and expense
itens. Pricary elements sre those expendivures which, within &
singzle enterprise, caunot de broken down further into their coun-
onent eleuents.

Production costs consist of the followi .y primary elements:

L. Meterisle (ossic aad suxiliary), purchased parts, sud
senifinished products;

Contrectual deliveries;
Fuels;

3

KLECTr1iC POWEr UULBLUGG Liva UWWelll;

Wages (basic and supplementary) of all personnel;

Cherges to wages;

Amortizetion;

Miscelleneous monetary expenses.

estimete of expenses for production, which includes & o~
tal of sll enterprise expenses connected with its productive opere-

tions, thus determining in the finel analysis the costs of oversll

Sanitized Copy Approved for Release 2010/04/19 : CIA-RP81-01043R000200230001-9



Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

and commercial production, is cowmpiled from privery expensc ele-
ments.

Section and installstion-wide cslculations sre mede to deter-
uine the costs of individuel types of parts, semifinished products,
and services, snd estimsted expenses for production.

The primary expense elements, depending on their connection
vwith the production process (their econoamic content), are cowbined,
in the celculation, with the expeanse items. All expense ltems in
the calculation are subdivided, on the one hand y into basic or pro-
duction expenses directly connected witn the preparation of produc-
tion, and; on the other hand, expenses for sduministration snd ser-
vicing or production (overhead expenses).

Unlike the items of the production estimate, each of which
containg only one priuery expsnse element » wWwost of the expense
itews in the calculations are complex, l.e., they consist o all or
Some of the priusry eleuents enumersted gbove.

Depending ou the wethod of releting them to individusli types
of production, expenses are divided into direct (immediately rels-
ted to the cost of an. individusl type of part) and indirect (divi-
ded over the cost of various types of parts).

" If the method of compiling a production estimate, specifi-
cally that based ou the list of primery elements s 18 the only one
used by the enterprises in all brenches of USSR industry, the
structure of the calculation sheet (expense items) snd the metnods
of determining the indirect expenses among individusl types of parts
are different in different operations eud branches of industry.

The industrial enterprises under the ministries of the mari-
time and river fleats have a method of breaking down the indirect

expenses (section, instellation-wide, and others) proportioral to
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the basic production wage of workers based on the wage

scele {without extra payments).

In calculations of shipbuildiag and repair, uachine-building

parts, and

other industrial production of ship-repair snd shipouild-

ing enterprises under the ministries of tie msritime and river

{leets, expeuses for production are grouped according to the fol-

lowing expense items:

Materials (according to the estabiished 11s:);
o

Cost of waste (subiracted);

Semifinished products made by the enterprise;

Contractual deliveries;

Contractual lsbor;

Deck end technicel equipment (excluding items for hous-

ing purposes in ship repair);

ie

Basic wage of production workers bssed on the vage scale

(teriff fund);

Se
10.
workers;

11.
12,
13.
1,
15.
16.

Additions to the teriff fund;
Supplementary wsges of production workers ;

Total of bssic and supplewentary weges of production

Cherges to the wage fund;

Section expenses;

Installation-wide expenses;

Specisl expenses;

Extra-installation (nonproduction) expenses;

Complete cost.

In order to compile design calculstions end & production es-

timste sccording to e method identical or 8imilar to that ueed in

practice for ship-repair and ahipbuilding operations, zoods indexes

- 89
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of chaclogicsl portion of the decign wust be worked out and
grouped, teking into account the requirements of this wethod.

Below sre given the characteristics of imdividual expense
items, wethodological iudications of the order in which they are to
de determined and evalusied in mouetery terms, snd their relation-
ships W productiou cosis.

Material Expenses

The following itews are the basis ior working out tue volume
©

of material expenses in compiling costs:
[

1. The specifications for expenditure or basic end auxil-
lary materials and p%;chssed semifinished products, iuformation ou
contrsctual deliveries, ship equipment, and fuel, worked ou: it tne
technological portion of the design by individual sections and in-
stallaticn-wide divisions;

2. Prices of prepeid storage for the plauned enterprise.

In the expense specificetions weterials are grouped aceorti-
inyg to current stendard items, with the exception of materiel used
w0 service operations: their cost is included in section and ip-
stallution-wide expenses.

The price for prepaid storage for en enterprise is estadb-
lished on the basis of a speciasl calculation snd includes:

o (a) The cost of materisls, equipment, and ship fittings
according to wholesale supplier prices (according to price list);
(o) Trensport wages (transport tariffs) together with
all supglsmzntery fees;
(c) Enterprise expenses for losding, unloading, and
placing in warehouses;
(d) Payments to supply organizations.
Semifinished products menufactured by the enterprise itsdf--

steel, cast-iron; and nonferrous castings, forgings, lusber, etc -

—— . .-
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are included in the costs ol cowmercial prouuclion accordin: to tne

3

€

cosu estavlished iu ’the corresponding desi n calculotions., As &
Sapplement Lo the econowmic records sumuary specificetisas ure given
9E the consumption of wmaterisls, purciosed seuniii

darts, end coulractusl supplies, is 0d6 wae wonetory Gitis, s
ing tneir breskdowa by uwelivery re;jions.

the debs on seppiy reglous uuile i

In sddizion they provide g HuSis 701 8oiviig

$Cope I expense oY Lranspor: terilis in the to 0L prepuren

storage {ees by individual sroups of maverisls, eguipuet

ana {uel.

Jumpber of Personnel ard Vegze Fand

In the technolozical portion of tue desizn tae
che sections, euxilisry divisions, end instailstion-wide services
ere uivided into the followiny catejories: WOrkers, eaginzeerir

11iczl workers (ITR), service persoanel, Jfounger gervice perso -
ses (M0P), zuerds, =nd apprentices.

Depeading on the functious perforsed in tne productioi pro-
cess oi' any given enterprise the vorkers sre didded into besic
(productive) and auxiliary.

Basic workers include those in the basic production sections
(raachine-tool, a'ssembly, and preparatory) directly occupied in pre-
paring the enterprise's zssic indusirisl production.

Auxiliary workers are those in the basic sections occupied
in secondary operations (repeir, transport, etc) and all workers in
the suxiliary sections end installistion-wide divisions occupied in
oagic and secondary work.

The wage fund is the sum necessary Lo pay the enterprise per-

sonnel for a definite pericd of time (the yesr, Quarter, month).
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2lanned wage —und of the workers includes:

i. The teriff wage rund, i.e., the Wages pald ror tine

worked according to hourliy and piecework tarii't rates;
; prescribed overtiue and supplementary payuueinls
Thne Lariil wage Tued, wgetuer

witin overtiwe and Supplewsiyi
fund. Overtiue and sapplementary peyuelils iaclude payuer
2lecevork workers accordiug o she siiding scale, poodBES L0 HULX-
iy workers, etc.

3. Supplemeatary wages, iacluding payuenss ¥
supplementary veceblons, ror tne perforaaice of social and siete
oolizaticns, for the tine necessary o trovel o v

aud dack, and payments to woriers in remole

naed waze funds for enginssriage
21, youwger service persoupel, and gusrds, over aud
apove She ofliclal wages peid, include suppleuentary paymeais Tor
4 in remote locations (the Far dorta), for longevity, end 90~
for plun fulfillwent. On tne basis oI the labor content or
the production program, the sdministrative system adopted, and the
serviclag of production, calculation informstion is cowpiled on the
. pumber of personnel and the wage fund _of the® planned enter
The informetion on the number of personael in the individual
sections and divisions, which is the starting date for calculsting
the wages and the plen for prepsring and filling out the cadres,
must be worked out by groups of occupations and the mean category
@
for each group.
The number of production and suxillary workers occupied in

performing besic operations in the suxiliary sections is determined
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by dividing the lsbor content ot the production prograi by the ea-
nusl ti e fund per worker as estsblished in the plan.

The numbers of productive workers in the basic snd auxilisry
sections, engineering-tecinical workers, service personael, yOdngﬁg

ervice personnel, and gusrds sre deterwined Iros the breaxdowi or'
operations according to technlcal service norus existing in the
plaiuied orgs iation.

The method of celculavion in the plan for the wage fund ol
oroductive and esuxiliary workers occupied in performing the nasic
operations in auxiliary sectlons diifers souewhat frouw the aetliod
usagl in plenning. The dirfference is associated with the [act Thuv
toe labor content of the produaction progrew in the plan is degtermined
aot irom output norms existing it the given branch Of industry oul
according to progressive techaicel norus. In this comection, in

the hourly rate for category
I should pe esteaslished not i« dicz te the tarifl bai by

.
lation.
The celeulstion nourly wage of workers includes, in ¢

o the hourly rate for piecework workers [sic], smn eddltionsl pay-
ment according to estinates of overfulfillment of existing output
norms .

For the planned enterprise the calculstion time rete for
calepory 1 4s sewewilindld ficm ctudlies of the vannrt deta N avish.
ing enterpriees analogous to the plsaned enterprise,

The wage fund of productive workers, and of auxiliary piece-
work workers, occupied in periorming besic operetions in the auxi-

liary sections and installetion-wide divisions is calculated ap-

proximately according to the following scheme:
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dame of section and iustsllstion-wide divieion
Labor content of production progrsam, in tnoussmis oi wmen-hours
Jean tariif category
flean texiil coeff'icient
fiourly calculation rate for u piecework worker [sic] oi caie-
sory I (with bonuses) in wubles
5. Hourly calculavioa reute ior s piecework worker [sic] in tue
mean cavegory, in rubles
Te Vage fund of a productive worker eccording to cslculstion rotes
Jor tae production progrew, in thousands of rubles
Overtiue and suppleuwentery pejuents in addition to the wage fund,
according to celeulation rates
In percent
In thousends of rubles

Je Busic wage fund of productive worxker in thoussnds of rables
1 wag d d ' 8, thousand bl

1i. In percent of the vasic wage

12. In thousands oi' rubles
13. ¥ege fund (basic and supplewentary), in thousands of rubles
14, Annual time fund per worker, in msn-hours
15. Mean annusl number of prodaction workers

1H. Mean wage per production worker

For the other categories c¢f enterprise persounel there is nc
practical need to separate bhasic and supplementary wages, and the
vage fund may be calculated on the basis of official information
end payments, including supplementary psyments for longevity, for
yorking in remote locations, and boauses for pla: fulfillment.

In the summary estimate of expenses for the operation cf the

planned eaterprise the wage funds (basic snd supplementsry) of all
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cstegories of personnel sre comblaed in s single item -~ the woges
(vasic and supplementary).

In the section and instellatioun-wiae calculations the wuge
fand or productive workers refers to basic (productive) expenses,
orogen down into vesic and supplowentsry weges. The wages of gux-

s end other categories oi personnel rerer to section
and instuelletion-wide expenses.

Calculutions of wages iuclude deductions mede o orguns of
social Teedin; equal to .7 percent or the votal wage ifund.

L]
Tne estimate of production expenses and the csleulatious o

Sl

cosus include wage items eccordi.ig to tiie above oreakdown of the

.
wage fund.

Special Expenses .
.

°
The celculation itew entitled "Specisl Expenses” of ship-re-

° .
includes expenses Ior the prepara-~
o

ng § production, for aeeting tue cost of templets,
wols, and attachments, compiling and experi trestment or plsns and
.
estizetes, ovservetlon of the USER Registry for shipbuilding, ma-

chine~building, medlum, capital, and restoretive repairs of ships,

the use of ship-hoistig equipment and flostlug cre.es, leased
o

Some of these expenses (preparation of templets and tools,
the use of ship-hoisting equipment, etc) refer to the services of
corresponding euxiliary sections and, in the breskdown, are inclu-
ded under the item "Special Expenses" in the celculations of indiv=
iduel types of operastions end parts. Concerning other special ex~
penses not connected with the ifunctioning of individual sectious
(compiling end expert hendling of plans and estinates, obeerving

the USSR Registry, etc), a seperate ectimate is compiled with sub-
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sequeui, breakdown of these expenses in the installstion-wide eslou-
lations.,

ixpeouses for the Servicing end Administration of Operations

This cstegory ol operational expenditures includes Sectiot
end lostellation-wide expenses. Section expenses include those
connected with the aduinistravion, servicing, wid salety o. section
operations. Below is & 1ist of items in the section expeluses o.
S8hip-repair end shipbuilding enterprises serving the wmuritime cau
river rleet:

Materisl or general operstionsl purposes.

Fuel, power, and water or .eneral operavional purposes.

Bseic snd supy

Items in the wage [und.

Expenses Tor lLaovor salsty.

Malutenance of ouildings, structures, and inventory.

Maintenance of equipueit.

Wear; repair, and restorestio:n of low-priced tools, at-
tachuents, end division iaventory.

Current repair.

10, Maintenance of section lavporatories and expenditures
for rationalizetion, experimentation, and research.

11. Maintenance of section transport.

12. Amortizetion,

Installetion-wide expenses are those necessary for the in-
stallation administretive personunel, for dispatching, service trav-
el, retionalizatlon, invention, labor safety, office expenses, pOS~
tal and telegraph expenses, etc.

The totals for estimates of section and installation-wide

expenditures are determined by calculation of their individual items.
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An luportent position iu these estimutes is oo -
oi' guxiliary sections aud installetiou-wide divisions (sup-
ia; steoew, electric oover, vater, wnd compressed air; rePeiriivg
ingtallotvion equipment, eht). The expenses sre estsgolicnec b
ureeking dowa these servizes auwodny the consuning sectic.s.

The wie fund of suxilicry vorkers and otier oe
slneering-technical workers , ete) is deterwined
inforaation ol the
personnel.

Amortization writc-oifs are deteruined irou the s0ay 2.
souic section resource nd existing nor.us.

The ewount o vusic section resourees 18 determined Gy
COSy or':

(2) Buildings, structares, and specisl it
the dets on construction estinsses:

(o) Eauipuent from the information ou egaipuent; shou-
ing 1ts full cost ineluding pa uts to suppliers for equipment co-

¢ Jrice lists, traasport expenses, payments of ssies or-
ganizations,; and expenses ror Joundatioas (uccording to estimates),
W Pittings;

(c) Tools end inveatory, equai to 2 aud 2.5 percent,
Yespeciively, of the cost of equipment, if this has not been in-
cluded in the equipment, informatiou,

The folloving norms ere used to determine the total of smor-
tization write-offs; stone buildings, 2.5 percent; woode: buildings,
5.3 percent; hydraulic-engineering structures, 2 percent; eguip-
ment, 5-6 percent; tools snd inventory, 10 percent.

From other items of overhesd expense (tool wear , labor

satety, dispetching expenses, etc) expenditures are estsblished

according to norms worked out by the planning orgsnizetion in temms
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of definite indexes (number of personuel, wage vund, cost of Lo0ls,
ate).

Sectios expenses are vroken down umony co8ts of individiwi
vypes of work and parts proportional to the exgeniitures ror wages
to prepere u jivea pert or 1o serfora u derinite type ol work.

Section overhesd expeuses us g DEUCEeNIL e Ol Wu es are jetar-

wined froa tne ollovi . expression:

-

where kK = vhe perceubagse 0 Sesilon eXpelBes;
T = the totel esbieaates . section exp
F_ = the terify wage I Ior produltlve WOriers.
>
Installation-wide expenses as u perzeat of the terills weje
rfard for productive workers are escuulilsneu ouce IO LOE Snlerprisc
ani are determined from the rollowing expressio.:
10 Y
kg = To-10. (Lo
F
3
where kl = the perceantage of iastallotion-wide expenses;
To = totol estimstes oi section-vide expeases: =.4d
F3 = the tariff wa.e fund ror productive workers througho.t

the enterprise.
Homproductive kxpenses

Honproduciive expenses include expenditures of the enter-
prise on write-offs for research, norm-setting, experimentsl work,
stsndardization, snd the meintensnce of the superior khozraschet or-
ganization (the steanship comparny, trust). In cost calculations
these expenses are broken down in proportion to ePl installation
costs.

The development of cost indexes should begin with compiling

estimates of production expenditures and s determination of the cost o

of services of the installation-wide divisions and auxiliary sections.
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)

The total of expenditures and the cost per anit production

or instullation-wive divisbns (transwission oI electric pover, sleai,

oxyien, and compressed all; traasport services, etc) can be deter-

ained iu & single caleulution tavle according Lo whe Saudle Suneins

e

Saleulation Tesle ror Deleruinliy; Ixpenditures and tue J08y per

Jais Provwcoe'on of eu Insbaiiatlon-tide

ol Produaction kxpense

Cousga Directl;

According to toriid

Jvertine sod supplementary doyuents
in eddition o teriis wage

Supplementery wages

nd administrative

Additions to wage fund

sorsization

ifiscellaneous monetary expenses

Total for Group I

II. Complex Expenses for Services of Other
Bections and Divisions:
Blectricity for power

[contineed]

3esis for
Determining
Expenges

-\».\s-!-)
2 apenedky TRI0TL

/

ey ur)

TAd ATUf
N

DT
DY
~(savany

—
I3

verial

ASCS i0eee

er ol per-
sonnel and

»

Ware Lwii Hoes

s

Saue

Tne same

6~7 percent
o

Basic re~

sources [Hoe..

Estiuate NO...

Power-~station
estinate
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I

[Table 101, conbinued]

dlectriclty for illuminstion The saue

Interior heatiug Boller esti-
wmete Ho...

varrent repairoy
sgtimate of re-
puir Section
06 s

(9) Tools, ntiacuments, esc Bstinste of

s
ool 8ection

T TR

Total for Groap II

Cost (per unit production)

Sreakdown oi production (expenses) of iustul-
lebioa~wide divisiouns oy conswacrs:

e Enterprise sections end divisions:

I. Side Income (commercial production):

val

On the besis of the breakdown of services by consuning sec-
tions, of the specifications for materials consumption, purchased
semifinished products, contractual deliveries, and of information
on the number of persormel and the wage funds , estimates ere com- °
plled of operational expenses and sectioi expenditures of the basic

sections, 88 well es calculations of section costs by types of work

and parts. Cost indexes are worked out by compiling s summery of

i
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operational expenditures and instellstion-wide calculations ot op-
erating costs.

Cost tebles ad ¢ulculations arc compiled in terms of actual
20515 ander the technical indusiriel £1i-ance plen, with chenges
2ad additions ting from iadi al features ol the plenned
enterprise.

The tadles ol estimaied section, installation-wide; and spe-
cial expenses for the sections end divisious should, when the ex-
penses or operations or tne planned enterprise are sdded up, show:

1. Totel intra-iustellation turnover snd the instaliiatio:
cost or total (cowmercial) operations;

2. A breakdomn of installation costs for (total) commercial
production into primary expense elements.

An alternative scheme for summarizing opersting expenses is

shown in Table 102.

'
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Table 102

Summary of Operstlonsl Expeuses of a Shipbuilding Installation (In Thousands
of Rubles)

)
[First Vertical Page!

Productive Portion
of Installation [1]

I. Processing Assembly Sections

1. Hull prepering 1,437.8

2. Assembly and welding 30l

3. Ship-assemoly 1,069.2

L. Woodworki g 17,1
Mechanical 1,010.5
Pipeline 183.7
Electroplating 5.5
Delivery
Total

II. Preparatory Sections

1. Casting

2, Forging

3. Sawing

L. Electrode shop
Total

III. Auxiliary Sections and In-
stallation-Wide Dividhions

Repair 8hs.h
Tool 649.5
Electrical repair “ 201.0
Heating boiler room 218.6
Compressor station { 33.0 29,9
Oxygen station 57.3 23.8
Acetylene station p 17.5 15.9
Transport section 1,265.2 1,030.1

bk

[continued ]
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[Teble 102, First Verticael Page, continued]

Productive Portion
or Installation

AL Aoy
wide Admdi-

lotal or operating expenses, i
ciuding intra-instaliliation tur
over (total turnover)
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(Tadle 102, contineed, Second Verticsl Page]

1,161.7

195.5

Th.4

Tob b

593.4

508.%

155.3

8.3 207.1
3.1 33.0

3.b 45,8

1.6 17.5

106.0 1,188.4
236.% 2,848.9

[continued)

{1c]

s,

N Sanitized Copy Aproved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

{11] {12]

13.7 5.7

1

T

2
e

sh.5
41.8
13.0
1.1
2.1
3.7
1.1
81.h4

211.7

b
17.8
6.0

5645

29.4
86.6
2h,0
8k.1
7.5
9.0
0.8
12h.b
365.8

15]
2,676.%
1,%3.5
4 201,59
635.9
2,71h,1
b79.6
1L3.0

1,0k2,2
826.2
396.8
612.6
83.0
101.9
43.0
3,h95.2
4,600.9
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[Tuble luc, Secomd Vertical Pege, contimaed )
(107 {11] [12]

TSR 138.0
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[Table 1u2, continued, Third Verticsl Page)

{213 [22] [23]

56.0

[eontinued ]
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[table 102, Third Vertical Page, continued]

{16] L7l [18] [19] {201 21}

50640 30T 633.9 SRS 133.4  2,264.2 1,kCh.2
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[Table 102, continued, Fourth Vertical Page)

[331]
37735
2,Thl. 7

2,307 L5 0,626,
L]

L,h80.5 Liows 1,0655.5

Loutils Doee 5,631.0
T2Tew IRAYRE
LTIy

1520

J03e
63349
54G.0
2041 133.k

1i5.0 32,5 2,269.2

L4 P
17.8

540

55.0
1,658.2
35.0 5,668.3

[continued]
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[Table 103, Fourth Vertical Page, continued ]

(25] {26] {27] (28] (9] (50] [31] (32]

190. 2TT.h  397.% 3,215.7 --

832.6  116.2 550 1,658.2 5,660.3 29,855.1 -
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x(nf to Headi%
rinary Cost euents

[1] Material and Purchesed Semifinished Parts
[2] Fuel
[3] Purchused Electric Power
Vages (Basic end Supplementery)
[4] Total
workers
Basic
[5] on Basic Production Operations
[6] On Auxiliary Operations
[7] Supplementary
[3] Total
[9] Engineering-Technical -orkers
[10] service Personnel
[11] Younger Service Persc.nel
[12] Charges tc Ysges

[13] Amortization

[14] Miscellaneous Monetary Expenses

[15] Total

Complex Bxpense Items
Semifinished Products
{16] Iron Castings
[17] Nouferrous Castings
[18] Forglags
(19] Lumber ,
[20] Electrodes
[21] Total
Services of Auxiliary Sections and Installstion-Wide Divisions
(22] Bepair

{continued ]

'

' Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9 |




Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9

Tool
Electrical Repair
Heating und Boiler Roou

Comprossor Stetion

Acetylene Ctulio
Trensport Section
Total
[31] Total Expeunses by Sections (Without bdreakdown of iust
vide expenses by sectio.s)
[32] Instellstion-Yide Expenses (Breakdown oy sections)

{33] Total Production Cost for Installation

. In the summary calculation of' total a.d coumercial o.perating
eipenses & distinction is made betveen basic and overhesd expenses,
depending on. their economic eontent (cxpense items). These dats
are included among the i dexes of the economilc eflectiveness of the
planned project.

Ol importance in the econowic portlon of the desimn, in ad-
dition to the cost of total (cormercial) production, is the index
of wotal coumEerciul) production cvelusted in current and rixed
wholesale prices. At the present tiue the ixed wholesale prices
without turnover assessments y foxr irduatry/ are those effective as
of i January 1952.

A comparison of commerciaml production in current wholessle
prices with production costs makes it possible to determine accumu-
lation end the profitability of enterprise operations. Such in-
dexes as the output per worker, preducticn per ruble of basic funds,
and others are determined from the cost of total production in
fixed wholesale prices.
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\ =

Towal production in wholessle prices is determined by evaiu-
ating the quantitative production output in the existing vuriety,
in current uwnd rixed vnolesale prices. Oaly such u wethod of eval-
uebl g production wskes 1t possible to obtsin reliasnle indexes for
conparison wita existing eaterprises snd o Jeteruining the econ-
ouie advanusges or the dlun.

For siidpoaabiing and wechine-builddlng oseratio & wholesale
orizes gre LZokea Jroun the
aury LUH2 ecd from current iists. For ship-repsir proiuction Pixed
vholesale prices are deteruined by evalusting the operstions showm
in stendard repeir reports lfor individual uachinery aud neli len-
ters and repair categories udopted i‘cr: worilig ot the technologl-
cal portio: ol the plan, vased oi wholesgle prices from the LUH2
orice lists. In comverting wo curr wiwliesele prices, the catl-
culated Uixed wnolesele prices sre mulbiplied by the coefficients
of chaonge in wholesale prices in zomparison with 1532 as =stab-
lisned by toe adnistries of Lhe moritice vnd river dsets &

In the aubseuce wholesgle prices Jor individusl types o
ai:ipbui}.d'; 5, machine-bailding, amd ship-repsir operations these
shouid pe deteruined in tue plaen on the vasis of existing whole-
szle prices for perts and operstious coudarable, in respect to
technical nature, with these operations. 7he method of deterain-

plan sinould be explained
capefully in the economic report.
SECTION 9G. CALCULATION OF TECHNICAL-ECONOMIC INDEXES OF SHIP-
BUILDING AND SHIP-REPAIR ENTERPRISES

The technical-econonic indexes of ihe plen for en industrial
enterprise, when compsred with report duts from en existing enter-

o
prise, reflect efficiency and the changes which result from meas-
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in the plui.  The lecuaicoi-economic indexes or a
2lamed enterprise can e expressed in goods units, wonetary valae,
or aaslract uniis.

For & shipbuildiag ai

2y

Mex and varied onerationg

aic indexes 8no.id be worked 0ut, arineipulily Cor Lue dusis Sece
tlons; thio will aake it possible io evaiuate Lhe operasion 0. eacs
.

01 thea.

Simerae 1) ot e
iastaliay SO -WALE,

itutive, technical-econsaic | .-
.
dexes.
Guantitative iadexes arc those Shiowin N
1 resources (prodoaction ares, equipment pool, eue)
.
reseurees ol g

ad, meteriels o ! 1, ete).

produstivity, cost ;
ete} charuc-

tecinical-econouic efficiency of the plenaed enterprise

.
and del’ine the relationshi‘gsamcng irdividusl quantitetive ialexes.

0Zy, orgenization, end econowics of aroduction.

Depending on the elements of the production process which
they characterize, technical-economic indexes are divided into
the following basic Zroups .

Production.
Labor.
Cost.

Besic and turnover
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Bach branch of juodustry hes a definite group of technical-

econviic indexes, reflecting the espects of tae particuler opersa-

tion. A list of the basic technical-economic indexes of shipbuild=

ing and ship-repair enterprises is given in Table 103.

Table 103

Basi: Teciunicai-Economic indexes o. o Shipnulilding snd Ship-Repair Installation
°

Technital-EBconomic
Dsts and Indexes
11

I. Production

i+ Annual production progrsm, in goods
anits:

(a) Shigbuilding: cergo ship
(type, capacity)

Capital repair of ships (list
of calculation types) .

HMedium repair of ships (list
of calculation types)

Ship machine~building

Semiiinished products made by
the enterprise:
°

Steel castings
Iron castings
Forgings
Lumber, etc

2.°Totel production in fixed whole-
sale prices

(a) Enterprise sections:
Shipbuilding
Bhip repair

[continued]

Indexes of the

Indexes
oi the
Planned
Enter-

Unit %riee
127 L3}

.

Units
Units

Units

Units

cum

1,000
rubles

Enterprise ve-
fore Recons s
tion, or oi an
Bxisting Eater-
prise Analogous
with Plsuned Due

L]
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[Table iv3, coutinued]
{11 ] {31 &3 (3]

;> wacehine-bullding, inclu~
ding production ol spare
paris or other enterarises

Joutractasl detiveries and vork
Totel labor cosrcent »f annuel
aroduciion program an-liours

“achine-tooi work of mechenicai
section Hachiae-
hours

Amnasl electric-power conswmpition i,0u0 i

.
OQutput in rixed wholessle prices The numerstor shows totali
{thie numerstor conteins tne total aroduction in ixed
cost of all production; the denomin- wholesel.
stor tnat uot including contrac- produciion without cou-
tual deliveries) tractusl deliveries or
. work; uhe dencminator
{a) Per resistered worker Rubles contains the nuaber ol
productive and awxiliary
(5) Per production worker Rubles workers, the wage fund
(casic and supslementary)
(=) rusie ol production wagss Rubles of the productive work-
ers, and the cost of in-
(&) Per ruoie of basic resour- Coefi'i~ dustriai-prodaction re-
ces droduction use cient sources

) ey " dmdbal
e arices or totsl

Se BuLHUYL in zoods units per regis- The denominator shows
tered worker: the total number of work-
ers in esch section; the
In the hull section (metal) Tons aumerator contains the
quantity of wmetal worked,
In the cesting section (casiings) Tons the output of castings
and forgings, and the
In the forging section (forgings) Tons lumber processed, re-~
° spectively
In che woodworking section (lumber) cu m

T« Durstion of the construction cycle: ba, Calculated according to
normed grapi
(a) For type-A ships

Dock period
Fitting-out period
.(b) For type-B ships, etc.
8. Duration of capital-repair cycle Days Calculated according to
| normed technological graph
(a) For type-A shipe, sccording to
normed technological plan

[continued ]
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[Taols iv3, continued]
v @

(1] .
° L ° [
o Dovm-tiue '.1.13 dock or a!ip

®r abovc*)

s
[}
o o4

(5} The same, type B, etc g
°

°

. 8 o
I1. Laory . ° .
T .
Y. Average annual numoer oI regis-

wered workers ©

(s) “orkers:

°
P"':):..‘-tmuo

fuxilisry [

3
L4 .

o

% of production
L

suxiliery as a
Bnglaeering-techaical
Jersoanele
°
5 & G of total workers
o

vice personnel

L]
a % of total woriers

Younger fervile personntl
10, okills of' workers \medl.um
\.et;egord)

63) Jf all workers
(5) O.i’. pz';ductive workers, ®
ilie (}oe)'t’fi{ier;t of numbe.r Fry sh.ifts
L] ‘ L

1z, uoqf.’ficient ofe mechauizatio" of
work  °

13 Powert s supply (poten’cial) per
Se "qufr

90
° e o
e o0 <
"

300
°

L -n

{continued ]
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Category

Coefficient

1) 05]

L[]
L]
The® numerstor JSqptains
the total number of work-
ers; the denocuminator the
e s, umber of workers in the
maxicua shut o °®
Relatipnsmp of labor
content of emdchine-tool
and %echanized wolk to
o total labor content of
production prqurem °
° o
°The numeratoreshows in- ©
stelled %apscity; the
~ d¥nquinator the number
of workers on the maxi-
mum shift . o
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[Teble 103, continued]
(1] (31 (4] (5]
14, Besic industriel-production The numerator shows the
rescurces per worker cost of basic industrial-
production resources;
(a) Totel the denominstor the num-
ver o workers ou the
(o) Bguipwent maxinun shift
15, Mena anmel vorker's wage Rul The numerator sihows the
wage fund; the denomine-
(&) Productive tor the numder of regis-
tered persomnel
(o) Awtilisry

I1I. Cost

10, Totel enterprise turnover 1,000
rubles

Installatlol operating cost
13. Structure of operating espenses,
according to calculation list:

terisl alld purchased
{inished products and

3} Contractual deliveries

Semifinished products made
by enterprise

Wage (basic end supplementary)
of productive workers, minus
deductions for social feeding
L]
(e) Special expenses
(£) Section expenses .
(z) Installation-wide expenses
Total cost
19. Norm of overheed expeases, over
vages of production workers, accord-
ing to tariff:
{8) Section workers
(b) Installation-wide workers

20, Instsllation cost per uait of
basic production

(a) Shipbuilding

{continued]
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[Table 1U3, coutinued]
(1]
Type-A ship
Type~B siip
(b) #Machine-ouliding, per
2Ll. Section production

Uil seetlou,
metul hall

. .

(o) Casting sezvion, ger ton
of useful castings

{:) Steel roandry

(&) Iron rouwdlry

(e) Forze section, per ton
of useful forgings

(1) voodworking section, per cudic
weter of lumber worked, ctc

22. Annual, econoinies resulting i'rou
reducing production costs for the
enterprise as a whole (for new
construction, in comparison with
an existing enterprise; and for
recounstructed enterprise, inclu-
ding pre-reconstruction period)

IV. Basic Production Resources

23. Tobal expenses, accoriing to
sumnery estinate

2h. Cost of all basic resources

Oi sbove, industriasl-produciion

Ve,
resources
25. Total volume:

Of productive rosms
O secondary rooms
Of residence fund,
.
26. Number of dock places by groups:
{a) Dockyards

[continued ]

1,0
rubles

Units

Determined by compearing
celeulated cost of the
culeulation progranm,
based on duta frowm an
existing enterprise, with
the cost celculsted in

the design

Mious residence tund and
and sociel-cultursl
establishments
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[(Teole 103, continued]
{1]

(o) s1ips ?r slipuaye

(c) Floeting or dry docks
27. Length of shore equipment
3. Installed capecity

o

25 ?ériod of value oi cupivei

expenses for basic lndustrial-
production resources

The numerstor shows the
Sam of capitel invest-
ment; the denominstor

the snausl economy re-
8ultiig I'row cost reduc-
tion

V. Taracver Funds

Planned enterprise re-
serves for all types of
agaterisl, incompleted
production, semifin-
ished products, and fin-
ished parts in werenouse
The numeratcr snows cou-
mercisl (realized) pro-
duetion in current
wholesale prices without
assessnent rom turne
over; the denominator
-contains the total of
all turnover faands

e Turnover funds

3i. Annual turnover rste of Coeff{icient

tarnovgp funds

The technicael-econoumic indexes o o planned enlerprise are
compered with enslogous indexes. of existing enterprises in ihe sauwe
breach of industry end witin reconstructed enterprises, i.e., witn
the report index: oer uct] Report techni-
cal-economic indexes ere esteviished through investigation and study
of report meterisl of one or more enterprises taken for comparison.

In.order to drav proper conclusions from the comperison of
desiga and report 1;dexes they must be comperable, specifically in
relation to the wonetary vslue of individusl indexes. For example,
for the celculation and the subsequent comperison of the coeffi-

cients of output of bssic industriel-production resources, the eval-

ot
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untlod o oasic resources o ghe existing aud plenned gunerprises
tGuss ve msde li ldeaticel prices Yor construaction o:d rittines.
For wils purpose tie cost o: Lue d8Sic rescurces of wn existi .s en-
-erprise, ovaswd on dete couceraliny :ts saleuze-sneet COBL8, Ou The
lalervals vy wnicn vie basic resources ure pLuced in use, sng on
doy concerning g oo SRIA ) e i 0S8t oL couastruc-
cion wog aud of fibttings,
L]
woining ni

GErclal) Hroduciion
3

Latal produccion
2rdbinuion vt vae veginning sad
Gl Jear U8 Cdusl) LS UBKE. 46 eUusl LU Loumereidl production.
iasunllabion wne desi.n orse dzstion
Liy check the grodictive capucliiy oY Lie ealerprise
reconsiraetion, based 20 Whe it isiin: Jiran oL the de-
Sl luowler to estaolisn tie extent oo wn o LLlreuSed capacit,
ve sehieved through reisin: oerviciess oy gtilizeulon i
perodaceion resources existiug ber B < 2, olld tne ex-
tive capeeity. ﬁucurailJ‘
if' the coeff'icient of utilization o Jrodusiive capuacity was Low
onsideradie reserves,
snould resulu
in a8 corrquondiug reduction in the voluwe of caplial investuent.
Technica}-economic indexes are part o the econowic Jocumen-
L]
tetio. of the design. On tae basis ol analysis of indexes conalue
Sions are drawn conceralng the economic sffectiveness of the * °

planned construction or reconstruction or & new or existing en-

terprise.
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[ ]
The final indexes ol these conclusions ure the velue o) Cop-

itel investment end the coefficient of outputl o' vesic indusuiriai-

Gulay
£
Lom o
. o

wacre

Go= le Wb Oa cudivel invastaenbs Jor zoastruction op re-

.

construction;

E = bhe wnnugl

prodaction in the pla med

oroduccion in the o

caleulation progruw, vesed on date from eXi5L 4L

in tads dranch of producticn;
“ = tne period of valae (the swider of JEars).

In caleuleting the value of BLip~repalir et
= t P

-
I
€

o
~
-
«
0
)

[
Pl

«aciiing datu Tor the recalculation of totsl (cozmueruiul) producti

- EIPN

o uae plzaned enterprise il Ler.s oo Lz cost ol o exiBbling wu-

verprise, In tae denominator of the above formuile the tatal or

guonouies resuluing Urow 2ost reductio s () o

tovsl.sccunslation of the planaed

cetermined as tne alfference betweeu the cosi of produc

tion In ex-

istiag wholesale prices of tae planned enterprise and

COSTe. *

A supplementary index of the economic effectiveness of
planned enterprise is the reduction in the production cycle, in days
of ship repair. A cslculation of the econowmies achieved by redu-
<ling the ship dowa-tiiue during repair cau ve made from the foru
giveu in Table 10L.

Table 104

Fora for Calculating Reductions in Down-Time in Repairing Meritime
8hips

1., Number

{continued ]

. . ) N
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{favie tus, convinued |

2 Hame i standurd Cranspory ships in the celoulstioa pro-

.
v
3. det lowd Sopecivy oer unlt,
° b, Repsir cztegsry
Ve lumber of repsirs per Jeary 14 tne alCualeiisn oro jesn
. 0. desa darabion ol repzir velore recousvrucivion, Lu days
. 7. Mesn duretion o) regairy'oased DY N0r Srephy Jollowiag
reesnsiract i 1A% in
Jo Reductlon i repaly dowas-iims o SuLgsy Ll Gays
Yo LSt oY maintai ; Shilpg during repair, in rudbies Qer day
L3. B resuivlig Trow redachbic s Lo down-oime Guiliig
- repsir, in tuocussnds of rubles
Ll. Jumber of ton-deys gained rom economies
. 12, Assumed productiviiy per ton o load capecliiy, for totul
operating time
L3, Nuwmber of ton-niles.sf poussible produciion during tiae
7 ned by economies '
1%, Mesn accumulation pér won-mile
N . 15. Ecouomies.edding to aécumulatiog, resulting frouw red.c-

1é. Totsl eccnomies resulting froi reduction of down-tive
in repsir

The utilization of basic 1n?ustriel-prcduczion resources of
an eaterprise is charscterized 0y the coefficient of outpat, which
equals the production output in rubles per ruble of basic indus-
tiial-production resources. The 8cope of thnis production differs
not only for verious braaches of production but also for enterpri-

8es in e single branch, depending on the variety of products turned
°

-122 -
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out (metul self-propelled wuu sol-sel

JusSsenger snipe, wooden 10 =60 L' =0y,

. .

S0ips repsired (river, asritiue).

Thas

.
Silpbuliding entersrises is considersd.y
LBalp-regsir enterprises.

weritize sihins, ituc lalos oo

wergrises waich repe

eXira ceplusl investments

sa0re structures, and Jencing.

In the. liwi CONCLUBIONs concera:
Bhruction or reconstric

cvion or

insbelivtion,
ecliveness ag

24T 5L80 of vhe value of

1€ prodgetive capecily of suizou
iag and ship-repair enverprises, based un the srosd-scele adplica-
Glon ol socislist forus of labor org zation providing ror
aninterrgpted srowth of 3 8 gusrantee o itne
Tilliment sag overiulfillment of ihe guantitavive amd Gualite
ing

ndexes eavisioued by the plas,
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Continuation of Supplement 1
Part-Work-
Machining System ing Time

]

3
o
o
»
3
o

12

g
N
-
@
&
o

Cutting Measuring

Diameter
Allowance
Mechanic
Auxiliary

operation
number

Transfer operation Name Size Nanme Bize

-
)
-
)

2 3 5 6

Determine size and 1lift part

Cut end (1) clean and polish VK8
trimmer
Turn surface (2) to diameter VK8
of 352 (-0,3) und [inside] inside
diameter of 320 (20 rings) cutter
Drill surface (3) to diameter VK8 , 5 Pin
of 328 (+0.3) and [inside] drill, gauge
diameter of 320 (20 rings) cutter

O
Drill edge 1.8 x 45" to VK8 . Templet 1.3x0.45° 331.1 1.8 6.6 6.0 0.31 0.1

diameter of 328 (+0.3) shaper
Cut into surface (3) and Same Sane 1.8x0.45° 331.6 1.8 6.0 6.0 0,31 0.1
drill edge 1.8 x 457,

keeping diameter of 10.6

Cut off finished product 25 x 25 Slide

along surface (4), keeping gauge
diameter of 10.6 t 0.1

| i .
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ﬁ‘ N
|
Supplemont 2
SUMMARY MECHANICAL PROCESSING CHART NO 672-9
o B
Nawe of Center 2
Name of Part e tg
Piston in Assembly Drawing No 3,"
50 GRS Engine w §i
s 9 ° No of Pasts Time Norm in Hrs nEg
No of E u‘: g Amount Weight in kg o-c: -
Part R Type of of Work On Mach-® Per g 3 ®
Part No Name of Part Drawings DMaterial g % ° Work Per Part ine No Total Crude RNet Part Total ~a
Compression D-65150 Cast Iron [ Casting 360 x 50 0.76 0,417 22,02 1.17
Piston Ring 607-4 SCh 21-40 Drawing Diameter. 320 x 16 °
° 460, 4 Time Norm in Hours
Supplements: ° ° : amm ©
1 Cross-section of part . . - s E'g &g w
2 Chart No o . L4 Attachment a ‘—1 ? : g : '3 é.: 5
, Equipment Tool Tool o s 8d ha 5',.,
o of BE9, Technical e e . b 33 B3, 3R8 §iZ
gk Character- * ame Dimensions Name SS9 O
) Operation Name oi Operation 2 g‘S s Name istics . Name o Dimensions N me| A. . a 52 88 3 8 & lg k @ g :;
5 Turning, ® 9 jathe  DIP-300 ‘Trimming siide’ 500  -pronged Lathe 5 0.2 10,2 0.2
' drilling and cutter VK8 25x25 gauge 125 chuck
! cutting of Hole M .
ring cutter VK8 25x25, Same . °
Drilling °
cutter VK8 25x25 Pin gauge . °
o o JShaped 25%25 . ® ]
cutter VK& 13° Templet o1.8 x 45° .
o, hd 8-4 L
Cutoff . ° ¢ *
. o cutter VK3 25x25 .
L]
10 Joint miller (5) Horizontal 681 Disc miller Diamneter Slide 125  Part holder ® Miller 5 0.052 2,78 0.08
miller of hi-speed 60 o g:nuge .
steel . %adius 2 P-51-672-00- .
o M e jauge 0-00 . . .
15 Joint angle ® Smooth-cut o e . Radius 0-2 ® Fitter 4 0.016 0.85 0.05
B rounder Bench . file® 200 gauge °
20 Contrel of oper- Same o Slide 500 . contr¥1- -~ -0 - ° -
ations no's 5, . L) sauge . ler
i 10 and 15 . ° Radius
° ° . * gauge 125 d . s
. Pin gauge 2 .
. Templet 1. 8x45° °
° LA
L °
Y L]
° o’ . °
.o L]
. o
o °
° ° - . o ® « o °
. ° . o o
° ° ce e %
° o ° °
° ° o0 L °
o . L4 °
° ° ° o %o o ° o
°
- - @ . °
/ve N
e L)
1
.
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Operation
Number

40

5
o

[
&

Thermofixation
Control of
therwofixation

Grind ends
(17 and (4)

Drill final
surface (3)

Turir surface

(]

Control of
aperations
Nos 35, 40,
and 45

Drill aperture
(6)

Control of op~
eration No 5%

Preservation
and packing

Equipuent
Opera-
tional
Chart [
a
Numbei 4
13
- Therwo furnace
Bench
- Surface Grinder
.
- Lathe
- Same LIP=-2
- Bench
- Drill press
NS~-12
°
- Bench
- Bench
- 4B -
rv7
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rical

Characteristics

ZPK

DIP-20U

Tool

suu°
Press
Ceramic 0400
abrasive °
dise,

cor
SM-SM 2,

46 grain-

size

VK6 drill 25x25

cutter

(V2]

High-speed
steel drill

Toul attach-
ment
o
V& N
g @ vorkers
Hawmc Zize }‘a.':‘.asf‘ Spacially
Randrel - "Theruist”
Rochwell 126 Controller
tape
eyuipsent
Gap wic-~ 0,25 Grinder
romgcter P e
Y.bG 0 a
o, Ba
G- Turney
pronged
chuck with
drilled

20027

dia=
Calibra~- uweler
tion ring

Indicator $-2%
micro-

neter

Probe 2
Pin gauge
Blide
gauge

125

Slide
gauge

Fiber
bundle

prongs
ttachment
20 Grinder

Controllier

uent
10:0,06+0,08

Flexible briller
hose-cen~
ductor,

£ 23=672-00-
B 23=072-00

~0-00
Tape instru-
ment

Controller

Apron, gas Worker
tank, lerd

tank
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Continuation of Supplement 2

Category

Time

Norm,

Total, In-
cluling
¢ Prepara-

in HOUrs
) -
LR 25
82 Wd g
CEK ]
23 35FE
O ke O =
SE LA ]
6 ¢ 0.16 .

0.2

B .2

3 0.13
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Supplement 3

Cf., summary chart No '(ECENOLOGICAL CHART NO €72-80 L FOR FOUNDRY OPERATIONS Opuration No

Name of part Name of part Part No
Cylinder liner, Drawing No D 28/130002

"MAN" 285 x 420 Engine

Technical specifications

Mechanical properties Hydraulic tests Bean melt test

Material Chemical composition,
in percent
Size Number
GOST Type Tensile Bend Deflec- Hardness According to tech.
‘
strength  resistance tion specific's. 1 = 650 mn 3
SCh-24-44 24 44 8um  170-229 $= 30mm
Hodel Weight in kg
Material No of re- No Outside di- Drawing  Special Assemblod Cast Castings with  Net Machined
movable parts mensions of part No Attachments Form Form gates castings part
None 1 286 None 1300 1500 200 145 100
max, @ 367
Forming Supplementary Remarks
Name oi No of Type of Lining Weight Molds
form part models form per Forms are made from split models in double molds
5 ! ight .
No Weight shift * Length Width Heigh The part is formed horizontally and, when form iz
—_— 1 pry 70 200 1400 700 350 dry, both halves of mold are placed together upon
4 bolts.
Lower 1 Dry 70 200 1400 700 350 The two molds, rolled by crane, are rotated 90° and
A placed under vertical lining., This system takes
i:::tp::o!:::gof potnt Form cutting Foru dry 1ng‘ advantage of horizontal forming end assembly, and of
vertical lining, .
No :re; ;’osz- i‘:z lt’:z::m’e :e‘ Dprver rom Time Slag and debris are removed twice; initially in the
rying drying s peg £4 p ° gate cup under the cast-iron flow starter, and later
1 1 No pegs Chamber 350-400 16 hrs in the slag-remover ring. .
Gate system Cores are made of two halves glued with sulfite glue
T Siag remover Feede or beluga and connected by wire to cast-iron rack,
o RiBer se Yo BT e Yo T gise Cores are placed in the lower half of the form on
1 $/45; 7 = 220; $45; 1 =15.8 - 26 + 16 bands, Between form and core, on the facing, are fis-
4 s' 1; s ; *s' i ) 27 x10 =15 sures, which are filled in with ear:h,
= Ade = Tt In casuing, J.3~0,4% terrosilicon (75%) should be
R laced in the trough such that the final silicon content
Asgembly of molds and dimensions of gxcrescences p Ot
4 of the msial will be 1.5-1.7%.
Assembly templet Rein- Cup Lip Surplus No of
forcing No Size No Size No Size Drawing
None Bolts 1 300 x 300 9 = 280 None
h = 176 h = 150
°
-6 -
iz

Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9




i Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9
F ’ .

Continuation of Supplement 3

Preparation of Cores
Pattern Paint No Drying
Method of tor Pre- Post- Dryer
Combining Cores Checking Drying Drying Type Temp

Bod;
ethod of 4
Ventilating Cores Matertal Size

No of
Core Mixture

No of
Molds

No of Box
Cores Material

Body tied with None Chamber 300-

Notches and heat Cast 1iron 22x22
wire 200°

holes in each half with wire um

wood 48

Temp of iron

in trough
1400-1410°

Trimmin

of core

Lining

Pouring Ladle Duration of

Temp Capacity
Pouring Hardening

1380° 350-400 ¢ 30 sec 8 hrs

g Cleaning

Category

Supplementary Remarks

Tinme Specialty Category

Forn-maker 5 2 hrs, 20 min
Method Equipment and Tool Method Equipment and Tool Core-maker S 2 hrs, 10 min
’ Trimmer 5 0 hrs, 40 min
Manual Chisel, hammer Mapual Breaker, scraper brush
Pneu- Cutting hammer from Sand-blasting chamber No of parts Time norm, in hours
matic "Pnevaatika" Plant per part total per part total per installation
Heat treatment -- annealing
Change in technological process
. Compiled Checked Approved Date OTK Date
by by by

/vy
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Supplement 4

CAPITAL REPAIR OF AN INCLINED 3uU- HORSEFOWER STE.N ENGING

in

Labor content of pachine-took work in nan-hours,
and labor category
k]

the
t, repair-and-in-

secondary

-l
&
g

(2]

willimeiers
Number
Marking
Turn=
ing
work
Plane
work
Shaper
worlk
Groov=-
ing

£l
mechan=-
ical
section
in
time
Type and
quantity
of ma=-
terials
required

Nature of work
operations)

dimensions,
stallation
gsection

-

2
paris of the Piston Group
16 Kerosene,
S kg,
Cleaninyg
waste,
2 kg

Take apart pistons

instead of replacing,
build up surface of

worn steel piston -390 Elcctrodes,

6 ks

(a) Turning and .
drilling piston D-380 i < - - - - - - - - - . -
. (b) Scouring grooves
and rings N D-390 2 - - - - - - - - - - - - 1 _ " - 24 .
{c) Preparing piston . . .
rings (casting, No~6& .
turning, cleaning) ° D-39U 5 iy-l V=7 - - - - - - - - - - - - - . & & Cast irom,
15 kg
: (@) Assembling piston  D=BF 2 - = V- - - - - . - - -3 - . - 3 3 =
3 Check piston-ring D=-550 No-32
grooves on machine D-890 2 - - - Vi-6 - - .- - - - - P - - — .. G & -
4  Polish piston-ring D-550 . Vi-2
grooves 0-820 2 - - - - - - - - - - - - V-8 - . - 8 16 -
# Colunns 17 through 20: Labor content of manual work,
.
°
- 4B -
/30 AN
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Finish and fit

piston rings and >

fit scarves (casting, B, =350
ralng, polishing, “

planing, and fitting

scarves)

33-890

Replace clamp springs
of piston rings Wire di- 12
Jameter

3 o,

Spring di-
ameter

50 nm

Replace reiniorcing
pins and bolts of

Y

piston caps - 16
(a) Drilling out old
ones - 16
(b) Straightening
aperture threads - i6
{c) Turning and cutting
of pins - -
(d) Installation - 16
& Assemble pistons - 3
9 Instead of replacing,
build up worn surface
of piston rod - 1
{a) Turning - -

(b) Grinding - -

(c) Producing nuts:
(chanfering,
cutting threads,
milling edges) Diameter 50 2
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No 7
V-6
No 67
V-2

No 1,
1v-6

111-62
111-2

No 70
I11-7

17

¥I-40

Iv-4u

Zlec~-
tric
welder
11-14

Continuation of Supplement 4
18 19 20 21 22 23

- - - - Cast iron,
- - 72 13 %0k

Steel
wire, 3 kg

111-5 - - 5 5 -
111-3 - - 3 3 -
Rod steel,
- - - - 7 sk
11i-4 - - 4 4 -
Kerosene,
Ve - 6 12 g
H
Cleaning

waste, 1 kg

Electrodes
- I11-1 -15 i5 22 kg

- - - 5 5 -

- - - 2 2 -
Steel

- - = 8 9 <forgings,
10 kg



Chesk. on wmachine, turn,

and cut off pisten rods 1 = 1600

Seml runuers with white
metal 156x100

{(a) Sealing

{b) Shaping

(c) Scouring and
parallel fitting

(d) Trimaing, with
alignment of
leevay

11a Replace reiniorcing

13

bolts of runners

(a) Turning and
threading of
bolis

(b) Hilling heads

Turn and polish wrist-
pin necks Diameter 80

1 = 350

Instead of replacing,
gas-heat surfaces of
pronze liners of head

bearings Diameter 80
(a) Turning -
(b) Fitting -

Instead of sealing, gas-
heat surfaces of bronze
liners of head bearings Diameter 80

/3v

Diameter 12 12
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No 62
111-2

N3 - - - - - - - - -
1v-3
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Continustion of Supplement
21 22 23

10
4

white metal,
20 kg

Clesning waste,
0.5 kg

Steel rod 5 kg

Brass wire,

3 3 3 kg
3 -
8 12 -
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5,

Continuation of Supplement 4

Turning

Cutting out

lubricating

channels,

scouring,

and fitting - - sze:ning

ste,

0.5 ke

Seal liners of crank
bearings Diameter
175

(a) Sealing Diameter
200

(b) Marking
(c) Turning
(d) Packing
metal
(e) Final turn-
ing
{f) Cutting out
lubrication
chamnels,
scouring, and
fitting - p Cleaning
waste 0.5 kg

Replace temsion
bolts with nuts 1 = 350

in crank connec- Diameter Steel
tions 60 o forgings,
20 kg
(a) Forging - - - -
(b) Turning and
cutting 1 = 330
Diameter No 2
60 2 - Iv=1% - - - - - - = - - - . - - - 16 16 -
(c) Drilling - - - - - - - - - No-33 - _ - - _ - _ - 2 2 -
111-2 ®
(d) Milling ° . ..
edges - - - - - - - - - - Nooz - - - - - - - 6 6 -
111-6 >=°° °
17 Prepare packing ss & .
for head and o
crank bearings e .o o
(cutting end 9 ° ° R o . ese °
drilling) - - - - - - - - No53 ~ - - - - 1I1-9 - - 13 13 Brass, 3 kg
complete ° 111-4
18 Chock connecting
rods with piston ° o vi-12
rods - L - - - - - = - - - - 12 - 1-12 - 16 3 -

Note: The tcol numbers shown are according to standard dimensions.

- s

/33

S
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Figure 10, General plan of a ship-repplr installation on a penin-

sula. 1, section block: mechanical, electrical-repair;
mechanical-repair, and tool; 2, section block: hull-
and boiler, pipeline, electroplating, forge, transformer
substation, and comp}assor station; 3, mooring line

for finishing work; 4, floating crane; 5, oxygen sta-
tion; 6, coal warehouse; 7, steel warehouse; 8, punp-
ing station; 9, boiler room; 10, 11, 12, outdoor work
areas; 13, pierce fqrnace; 14, control panel and
transformer substation; 15, woodworking section; 16,
central warehouse; 17, warchouse for green lumber; 18,
warehouse for dry lumber; 19, warechouse for ligquid fuel;

20, garage; 21, electric-truck depot; 22, naval-stores

. warehouse; 23, firefighting station; 24, passage; 25,

installation administration and dining hall,
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Figurc 11, Graph of total Jabor content in the capital ropaiv ot

river ships. 1, cargo-p:

snenper steamships; 2, stean

tugrs 'Il, serew—=type cargo~pancenper Dicsel ships; A

p:lr.ltlhr-"wh;:(-l Diesel tu

5, earth-punning scows; 6,

earth-removing sc 7, wolor cutters; R’y dry-cargo

- wooden. barges; 9, oll barges; 10, dry=-carpo metal bavpes,
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Figure 13, Graph of tocal 2 it oo liag voaeanr of
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Sanitized Copy A

maritine transport ships, 1, cargo Diesel ship; 2

cargo-passenger Dicsel ships; 3, industrial and’

auxiliary ship_s; 4, earth-punping 4,‘-cnw§:;' .ﬁ, earth-

< rmnoylng scows;’ 6, cn,r[:o-'pi"::;en;;«\r steamships; 7, carpo
J
",
) “ steafships; 8, tugs; 9, oil~tenk Diesel ships; 10,

dry-cargo barges.

2719 2000, 5000, P, .
- B . N 1\ Group of hull | F - ] Group of mechanical . .
SN s~ . .
A A section i gn___und preparotory sections
\ 182 Ty ¥
N o1 1811
N \\ \ - E (17 N
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“Figure 14. Graph of total labor content of capital repair on

o A maritime transport ships,
m Medium repoirs ) "
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1T !
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. Figure 15, ‘Graph of materials coatunpt..oa io pipnline scction iu
. repairing maritine ships (es a function ol capacity of

gy .

.
prinecipal wachinaery),
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Flgure 16. Graph of materials consumption in a woodworking

section in repairing wmaritime ships (as a function

of L xBxH),
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Type of work
Toking oport stuffing boxes T
Removing screw
Removing shofts
Removing bushings
Tronsfer to oction
Repoir_of _shof
Repair_of bushings
Repoir_of stuffing box
Replocement _in_ship
Tnstallation_ond Tightening of bushings
Testing oxiol_lineority of shafts
Instollation of shaft
Assembly of stuffing box wiih stuffing
. ion of screw
Removal_of rudder
Reploccment of ruddeipins
eplocement of rudder bolfs !
Packing of stuffing box 0
Grinding _outer fittings i

Copital repair Medium repair

Ir

w &1 & F 7 i

” P
Hours
Figure 57. Calendar graph of

completion of dock work on the mechanical portion of medium and

capital reapir of maritime cargo-passenger ships 100 m and with 1,500 hp.
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. Number of work ock Work (Days) ) Water Work (Days)
’gipvort days 101112013 14 18|16 170819 20 20223 45 sdles ;

External sheathing
chhcemnt of sheet on undervmtes|
portion and straightening qythaspot
Repe of rivets and caulking of seams

Waterline work

epe of sheet
Repe afrivets and caulking of seams|

Deckli and alse deckline above
ter cemen’

% 54 g;m iy, B eI

Repe of some fittings
m of rlvats and caulking of sea

nep. Es 5hm¥¢r
558 J vets aénaﬂ!d.ng of s

0,
Floo n&of segond botto

Rep. of stringer sheet
Repe of some fittings
Repe of rivets aml caulking of seams|

tings in nei, ood of pinnaclesg 1
::1&5.3 Fieerhes
Ho:

~

igng the underwoter

rofory

ork for repai
tidol| pd*ating [oelow wotet line, relfasing

bl e

intq drydogk ,
-

at-hhdm
Repe uI sume fittings dep
1d fittings:
Repe of some fittings:

Straightening of ribs on the spot. _

o

Finfishing wqrk | antd ulv*r
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Repe of sheet
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. of riveh ad caulldrg of seams|
coﬂ;ﬁ. o sheet J
Repe of Iittings [
JD8F shee
Repe_of fittins
Prﬁgllé-sﬂatt unnely With m051
Repe of fittings
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Repe of rivets

Repo of angle irons
Repo of rivets
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” Electric Helding Calendar graph of the capital repair of the metal hull of a maritime
cargo ship of 3,000 tons' capacitye
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Investment in Million ‘Rubles
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‘Capital

Figure 59, Diagram ol primary capital investmenl por dock-place ab

A function of the type of ship-heistimg structure aned

the number of dock-places.
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Figure 60, Piagram of the coat of docking as a function ol the

type of ship~hoisting structure and the number of

dock-places.
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Wooden, sectionol flooting docks 2
N 78 W B Bt e
I~ -—{Wooden box-type fdoating docks 3
by
'/" Dry-dock 4 H“_"‘
Lock-type dock 5} —
[
Two -level slip 6
[
Single-level sllp 7
s )

1 1
Slip with plllclrl 8

Operating Cost per Dock-Place, in Millicn Rubles

Annual

[~ Simple sluicnways 9
L1 |

3 ¢ 5 6 7 &
Number of Dock- Ploces

Flpure 61, Diagram of the cost of operating ship~hnisting structures
as a function of the number of dock places,
T
(T

Number of ships

in Tons

|
|

|
P
I

b
1
i
| |
1
elf-propelied ships
Non-sel —‘proypellvd ships

Water Displacement,

57100 113 10 is3 5 ,
Length in meters
Diarran of brasldewn Fivare 83, Diagcam of the water dic-

of ships by lennth . placeiznt of ships as a
(for shipe over 1) m funetion of thoir -lansth
‘

long). (for #hips over 10w low)

.

/ . R4 —

T . . 2. N Ll ' "
| Sanitized opy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9




